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A Pioneering Stephanie Pace Marshall, Ph.D. 
Educational Community President 
Dear IMSA Friends: 
Students who attend the Illinois Mathematics and Science Academy do not have to wait 
until they graduate from college to begin to make significant contributions to science, 
mathematics, the humanities and the world around them. 
Through the IMSA Student Inquiry and Research Program, IMSA's young apprentice 
investigators open our eyes to what is possible in fields such as cell biology, genetics, 
computer science, biomedical engineering, science education, economics, bacteriology, 
archeology, biotechnology and immunology. 
And the world is paying attention to what our students are saying. 
Professional associations such as the American Association for the Advancement of Science 
(AAAS) and the American Chemical Society, and professional research journals such as the 
Biology of Reproduction. Neuroscience Research Communications and Ceramic 
Engineering and Science Proceedings have all featured the research work of IMSA students 
through presentations and publications. 
The Student Inquiry and Research Program fosters the development of students as highly 
skilled and integrative problem finders, problem solvers, and apprentice investigators, all 
skills required to succeed in the global workplace of the 21st Century. IMSA's SIR Program 
serves as a model learning environment for the future and provides a variety of research 
learning experiences (both in and out of class) for students to pursue compelling questions of 
interest, conduct original research in science and other fields, create and invent products and 
services, share their work through presentation and publication, and collaborate with other 
students, mentors, scholars, researchers and inventors throughout the world. 
As you begin to turn the pages and learn about the extraordinary research work of IMSA's 
young investigators, I hope you will begin to see what is possible. We believe that our goal 
of creating "decidedly-different learners" is already being met and will make a profound 
impact on the future of humanity. 
• 
For additional information about the Student Inquiry and Research Program contact IMSA 
Principal Eric McLaren at (630) 907-5053. 
Sincerely, ) 
Stephahie Pace Marshall, Ph.D. 
President 
1500 West Sullivan Road 




I L L I N O I S M A T H E M A T I C S A N D S C I E N C E A C A D E M Y 
"A Pioneering Educational Community" 
T W E L F T H A N N U A L I M S A P R E S E N T A T I O N D A Y 
A P R I L 2 6 , 2 0 0 0 
Abstracts can be found attached in alphabetical order under the first presenter. 
A c a d e m i c P i t 
8 :30 -9 :10 
9 :20 -9 :35 
9 :45 -10 :25 
10:35-11:15 
HOW CAN HIGH SCHOOL STUDENTS CREATE HANDS ON ENRICHMENT TO 
ENCOURAGE YOUNG SCIENCE LEARNERS? 
Pooja Agarwal, Emi Arima, Alexandra Basak, Katherine Boehm, Nicole Brown, Kiyomi 
Davis, Roy Droste, Kevin Hall, Matthew Hall, Ariel Hooker, Aleata Hubbard, Edmundo 
Lopez, Katherine Lorentzen, Amy Slater, Rebecca Wedel, Pumahamsi Yedavalli, Britta 
McKenna, Donielle Newell, Jennifer Vanishsombat 
HOW CAN STUDENTS USE THEIR PREVIOUS EXPERIENCE TO CONTINUE TO 
HELP CREATE HANDS ON ENRICHMENT TO ENCOURAGE YOUNG 
LEARNERS AS WELL AS PRESENT A MODEL TO THE COMMUNITY OUTSIDE 
OF IMSA? 
Donielle Newell, Jennifer Vanichsombat, Britta McKenna 
BIOGRAPHY - SCIENTISTS WHO SHAPED THE PAST CREATING THE FUTURE 
Stephanie Allewalt-Batavia High School, Margaret Anderson, Jennifer Davis, Blaine 
Eubanks, Elizabeth Gilbert, Anne Halsall, Douglas Heintz, Susan Johnson, Noah 
Lauricella, Erica Ruddy, Michael Stukel, Margaret Wat, Maria Wilson, Grace Yang, Dr. 
Neill Clark, Dr. Leon Lederman, Dr. Judith Scheppler 
DROPLET/SOLID SURFACE INTERACTIONS IN REDUCED GRAVITY 
PERTAINING TO MICROELECTRONICS MANUFACTURING 
Angela Campbell , Dr. Mun Choi, Dr. Constantine Megaridis 
L e c t u r e H a l l 
8 :30 -8 :45 
8 : 5 5 - 9 : 1 0 




A WIRELESS POLYVINYLIDENE FLUORIDE SENSOR FOR INFRASTRUCTURE 
MONITORING 
Clara C. Shih, Dr. Ming L. Wang 
IDENTIFYING MUTATIONS THAT ALTER THE FUNCTION OF THE VIRAL 
REPLICASE IN MOUSE HEPATITIS VIRUS (MHV) 
Linda W. Lee, Susan C. Baker, Ph.D. 
FILMMAKING AND STOP-ACTION ANIMATION 
Charles Adam Bee, Patrick Delfert, Nishant Kumar, Joel M. Schad, Sean M. Smith, 
Brian T. Thornburg 
ALTERNATE X-RAY MEASUREMENT SYSTEMS 
John Carrino, Todd Weber, Kenny Vogelpohl, John Ramos, Nirav Shah 
GRAIN GROWTH KINETICS IN A SILVER 1.12% MAGNESIUM ALLOY 
Sarah Hoffman, M.J. McNallan 
ELUCIDATION OF aMYOSIN HEAVY CHAIN EPITOPES INVOLVED IN 
EXPERIMENTAL AUTOIMMUNE MYOCARDITIS 
Debra Yoo, Dr. David M. Engman, Lisa M. Godsel 
G r a i n g e r W o r k s h o p 
9:45 - 10:00 THE HIGH VOLTAGE TESLA COIL PROJECT 
Christopher Chrobak, Michael Lindenmeyer 
M a i n t e n a n c e G a r a g e 
9:20 - 9:35 ENGINEERING A HIGHLY EFFICIENT, LOW-EMISSION ALTERNATIVE FUEL 
VEHICLE 
John Christopher Gholar, Dr. Brianno Coller 
A - 1 1 0 
A - 1 1 2 
A - 1 1 3 
8:30 - 8:45 BINDER BURNOUT OF CERAMIC USING PLASMA GAS 
Ashlee Riddle, Dr. Selcuk Giiceri 
8 :55-9:10 WOMEN IN WRITING 
Rebecca Seibert, Dr. Riva Kuhl 
9:20 - 9:35 PROPERTY CHARACTERIZATION IN LASER-ASSISTED ON-LINE 
CONSOLIDATION OF THERMOPLASTIC COMPOSITES 
Catherine Kuo, Dr. Selcuk Giiceri 
9:45 -10:00 TREATING PKU: FROM THE DIET TO ENZYME THERAPY 
Madilyne Fogarty, Dr. Richard Dods, John Thompson 
10:10 -10:25 THE WORLD OF MIGUEL DE CERVANTES THROUGH DON QUIXOTE 
Tom Rooney, Socorro Cintron 
10:35 - 10:50 REVISING AND IMPLEMENTING ACTIVITIES FOR THE SPANISH LEVELS 3 
AND 5 COURSES 
Donielle Newell, Jennifer Vanichsombat, Socorro Cintron 
11:00 - 11:15 19th CENTURY SETTLERS' LIME KILN ARCHAEOLOGICAL INVESTIGATION 
Megan Dinkelman, Kristin J. Ellis, Laura J. Freund, Ashlee K. Riddle, Samina A. 
Shaikh, David Gossman 
8:30 - 8:45 USE OF HISTORICAL MAPS AS PART OF THE ARCHAEOLOGICAL 
INVESTIGATION OF BUCK CREEK VALLEY 
Tammy Graff, Amanda Raddatz, David Gossman 
8 :55 -9 :10 ANTI-MICROBIAL PROPERTIES OF NATURAL PRODUCTS 
Nan Sethakorn, Eric Szczesniak, Dr. Judith Scheppler 
9:20 - 9:35 PARTICLE PHYSICS EXHIBITS OF FERMI NATIONAL ACCLERATOR LAB ON 
THE WEB 
De Huang, Liz Quigg 
9:45 - 10:00 ON THE ROAD: SCIENCE EXPLORERS 
Elizabeth Lawrence, Margie Markey, Arthur Pope, Chris Young, Britta McKenna, 
Donielle Newell, Jennifer Vanichsombat 
10:10 - 10:25 PRELIMINARY ARCHAEOLOGICAL SURVEY OF A 19™ CENTURY 
SCHOOLHOUSE IN JACKSON CO. IOWA 
Amanda Lucek, Matthew Swenson., David Gossman 
10:35 - 10:50 BUCK CREEK VALLEY INITIAL ARCHAEOLOGICAL SURVEY 
Stephen Paige, Grace Yang, David Gossman 
1 1 : 0 0 - 1 1 : 1 5 INQUIRY O N I N Q U I R Y 
Steven M. Andreoli, Jessica S. Chang, Eric K. Szczesniak, Anupama R. Topgi, Matthew 
E. Traverso, Edgar Mosshamer 
8:30 - 8:45 Studies of serotonin (5-ht) RECEPTOR STIMULATION using 5-ht 2a /2C specific 
agonist 2,5-DIMETHOXY-4-IODOPHENYL and 5-ht 2a Antagonist mdl-100,907 
Anuoluwa Adeboje, Dr. Thackery Gray 
8:55 -9:10 INVESTIGATION INTO BLACKGLAS™ PROCESSING AND COMPOSITE 
FABRICATION METHODS 
Wen J. Chen, Dr. Selcuk I. Giiceri 
9:20 - 9:35 THE ASIAN FINANCIAL CRISIS IN CHINA, TAIWAN, AND HONG KONG 
Eric Syu, Fred Fleischbein 
A - l 13 ( c o n t i n u e d ) 
9:45 - 10:00 DISSECTING THE PRE-BOTZINGER COMPLEX: IS THE RESPIRATORY 
NETWORK COMPOSED OF DIFFERENT SUBREGIONS? 
Alexa D. Bisinger, Dr. J. M. Ramirez 
THE MASSACRE OF NANJING BY JAPANESE AGGRESSION DURING WORLD 
WAR II 
Boning Huang, De Huang, Yun Ji, Xiao Tsai, Dr. Robert Kiely 
ELEMENTS OF RELIGIOUS THOUGHT: A JUXTAPOSITION OF EASTERN AND 
WESTERN RELIGIOUS IDEOLOGIES FOCUSING ON BUDDHISM, 
CHRISTIANITY, AND ISLAM 
Alexa D. Bisinger, Dr. Robert Kiely 
PREFRONTAL CORTEX, DEPRESSION AND SEROTONIN RECEPTORS 
Sunita Jasti, Dr. Thackery Gray 
PROCUREMENT POLICIES OF DUPAGE COUNTY MUNICIPALITIES 
Stephanie Johnson, Theresa Amato, Terry Pastika 
AN ESTIMATE OF THE MASS DENSITY OF THE UNIVERSE FROM 
OBSERVATIONS OF THE GALAXY CLUSTER ABELL 576 
Jared D. Kaplan, Dr. Joseph Mohr 
ANALYZING MARKET TRENDS TO PROJECT FUTURE INVESTMENT 
OPPORTUNITIES 
Nikhil Agarwal, Tom P. Souhlas, George B. Lambos 
DEVELOPING A CURRICULUM TO TEACH THE ETHICAL ASPECTS OF 
RECENT U.S. HISTORY 
Jeffrey Margolis, Kenneth Guest 
JOURNALISM 
Emily Zeissler, Brenda Schory 
CREATING A COHERENT WORLD VIEW: A STUDY IN SELF, SOUL, AND 
SYMBOLS 
Micah Dortch, Jean Lu, Charise Pettit, Michael P. Ososky 
LITERARY MODERNISM 
Kaitlyn Luther, Dr. Martha Regalis 
ONLINE LESSONS: LEARN HOW TO MAKE YOUR VERY OWN PAGE 
Scott Cutler, Samir Meghani, John Stark 
APPLICATIONS O F JAVASCRIPT IN SCIENCE E D U C A T I O N 
Apurva Jantrania, Joe Lau, Vishesh Narayen, Matthew Stanilawski, David Stears, David 
Gossman, Sue Gossman 
AN INTRODUCTION TO A BOTANICAL SURVEY 
Rachel Cook, Kris Cox, David and Sue Gossman 
HOME SCHOOL CURRICULUM DEVELOPMENT WEBSITE 
Katherine M. Tenhouse, Susan Gossman 
RELATIONSHIPS BETWEEN PATIENT DEMOGRAPHICS AND TYPE OF 
INJURY: A CASE STUDY OF PATIENTS UNDERGOING PHYSICAL THERAPY 
AT DELNOR-COMMUNTTY HOSPITAL 
Margie E. Markey, Kevin M. Pennington 
CONCEPT DESIGN AND DEVELOPMENT OF AN ALGORITHM FOR 
TRANSITION GAITS: CHANGING FROM ONE WAVE GAIT TO ANOTHER 
WHILE CHANGING VELOCITY 
Matthew Lee, Jay Mowli , Dr. Shin-Min S. Song 
11:00 - 11:15 CREATING A COMPUTERIZED EXTERNAL DEVICE FOR USE IN THE 
CORRECTION OF TIBIAL FRACTURES, MALUNIONS, AND NONUNIONS 
Kathleen King, Dr. Farid Amirouche 
A - l 1 4 




8 :30 -8 :45 
8:55-9:10 
9:20-9:35 




8:30 - 8:45 
8:55-9:10 
9:20-9:35 
9:45 - 10:00 
10:10-10:25 
1 0 : 3 5 - 1 0 : 5 0 
A - l 1 6 
A - l 1 7 
8:30 - 8:45 
8 :55 -9 :10 
9 :20 -9 :35 
9:45 - 10:00 
10:10-10:25 
10:35 - 10:50 
11:00-11:15 
8:30 - 8:45 
8:55-9:10 
9:20-9:35 




A - 1 1 9 
AN EXPLORATION INTO ALTERNATTVE THERAPIES: ACUPUNCTURE AND 
ACUPRESSURE 
Sherri Haas, Dr. John Sippy 
TRENDS OF GERMAN CULTURE 
Jessica McAlear, John Stark 
THE REFRACTIVE STATE OF NOB MICE: A MOUSE MODEL OF CONGENTIAL 
STATIONARY NIGHT BLINDNESS 
Radhika Narla, Machelle Pardue, Ph.D. 
TESTING OF INORGANIC MATERIALS FOR BIOCOMPATIBILITY 
Jessica McAlear, Dr. Tejal A. Desai 
UNDERHAIR STRUCTURE OF CASTOR CANADENSIS AND ITS HISTORICAL 
IMPLICATIONS 
Jennifer Creamer, John T. Thompson 
AN EXPLORATION OF HISTORY EDUCATION IN AMERICA 
Christopher Tessone, Dr. Claiborne Skinner 
LIFE OF FRENCH FUR TRADERS AND SETTLERS 
Joshua E. Ennis, Dr. Claiborne Skinner 
SECULAR ETHICS OF HUMAN STEM CELL RESEARCH IN THE CHRISTIAN 
PARADIGM 
Robert S. Kinney, Dr. David B. Fletcher 
AN INTERIM OF HTV-1 REVERSE TRANSCRIPTASE AND PROTEASE GENE 
SEQUENCING AS AN ADJUNCT TOOL FOR HIV MANAGEMENT 
Nicole Thompson, Dr. Bill Kabat 
THE WORDS OF IMSA JUXTAPOSED ON SYNTHESIZED TRIBAL MUSIC 
Robert S. Kinney, Anthony Di Santo 
AN INVESTIGATION OF LOW-ENERGY ELECTRON CLOUD INTERACTIONS 
WITH HIGH ENERGY ELECTRON STREAM 
Polina Segalova, Dr. Katherine Harkay 
THE RECOVERY AND FUTURE OF THE CUBAN ECONOMY 
Andrew Hoesley, Fred Fleischbein 
THE DIGITAL MUSIC REVOLUTION: MP3, PIRACY, AND THE INTERNET 
Priya Khetarpal, Fred L. Fleischbien 
BIOTECHNOLOGY IN WORLD TRADE: EXAMINING THE ECONOMIC EFFECTS 
OF GENETICALLY MODIFIED ORGANISMS 
Kevin White, Fred Fleischbein 
8:30 - 8:45 JAMES JOYCE'S ULYSSES: REDISCOVERING THE ORDINARY 
M. Blaine Eubanks, Michael Casey 
8:55 - 9:10 jTHE EMERGENCE OF ZORNS MONSTROUS EMBEDDINGS INTO THE 
COMPLEX NUMBERS! 
David Ignacio, Jacobus Machalow, John Schaefer, Dr. Arunas Liulevicius 
9:20 - 9:35 DINOSAUR GIANTS 
Jennifer Kirshenbaum, Hadley Null; Kasia Szremski, Mitchell Vaughn, Gabrielle Lyon, 
Heather Marks, Dr. Paul Sereno 
9:45 - 10:00 ANALYSIS OF IH VOLTAGE-GATED CHANNELS OF RESPIRATORY BRAIN 
STEM NEURONS 
Stephen Trevick, Dr. Philip Ulinski 
10:10- 10:25 ISOLATION AND CHARACTERIZATION OF HUMAN ANTI-ctGAL IgG 
ANTIBODIES 
Thomas Kim, Dr. Byron Anderson 
A - 1 2 1 
11:00-11:15 
8:30 - 8:45 
8 :55-9:10 
9:20 - 9:35 




A - 1 1 9 ( c o n t i n u e d ) 
10:35 - 10:50 PROBING THE BIRTH OF THE SOLAR SYSTEM 
Rebecca Elsenheimer, Dr. Lawrence Grossman, Dr. Steven Simon 
CONSTRUCTION AND RESEARCH OF A SONOLUMINESCENCE APPARATUS 
M. Blaine Eubanks, Dustin Hendrickson, Dr. John Eggebrecht 
CREATING INTEREST IN MATHEMATICS FOR LOWER ELEMENTARY 
SCHOOL GIRLS FROM CHICAGO'S CABRINI GREEN NEIGHBORHOOD 
Anjali Joshi, Bayly Wheeler, Constance VanBrunt, George Colone 
ANALYSIS OF THE RESPONSE OF HYDRA TO EXTRACELLULAR ATP: A 
MODEL SYSTEM TO PREDICT THE ORIGIN OF CELL SIGNALING IN MORE 
COMPLEX ORGANISMS 
Danielle Berry, Ann Hinterman, Stacia Whitaker, Vicki Burgholzer 
TAILLESS GENE (TLX) DIVERSITY IN SCHIZOPHRENIC PATIENTS AND 
CONTROLS 
Connie Jung, Dr. Pablo Gejman, Dr. Alan R. Sanders 
THE EVOLUTION OF HIV 
Bayly Wheeler, Dr. Donald Dosch, Dr. Susan Styer 
GENETIC TESTING: A LITTLE KNOWLEDGE IS A DANGEROUS THING 
Steven M. Andreoli, Dr. Peggy Connolly 
B I O M E C H A N I C S ANALYSIS OF THE POSTEROLATERAL INSTABILITY OF 
THE KNEE AND ITS SURGICAL RECONSTRUCTION 
Jung Woo Hong, Li-Qun Zhang 
TRANSCRIPTIONAL MECHANISMS REGULATING DIFFERENTIAL 
EXPRESSION OF THE B2AR IN CD4+ TH1 AND TH2 CELLS 
Nicholas P. Morley, Adam P. Kohm, Virginia M. Sanders, Ph.D. 
OVEREXPRESSION OF HSP60 IN GLIOBLASTOMA MULTIFORMAE (GBM): 
RELATIONSHIP BETWEEN AGING AND PATIENT SURVIVAL TIME 
Michael Y. Sunu, Dr. R. A. Kroes, M. G. McLone 
AN INTELLIGENT MOBILE PLATFORM; AN EXPLORATION INTO ROBOTICS II 
Kartik Lamba, Glenn Tournier, Dr. Carlos M. Puchol, Michael E. Lindenmeyer 
THIRD WORLD GROWTH POLICY 
Isaiah Kasiem, Michael DeHaven 
PATTERNS ON CHAOS: GLOBAL MARKETS IN THE 21ST CENTURY 
Kent Limpichareon, Andrew Sapthavee, Michael DeHaven 
A WORKING GATE DRIVE SOURCE FOR A MOSFET PCB BOARD 
Christianna Taylor, Dr. Krishna Shenai 
EXPLORATION IN CERAMICS, FOCUS ON GLAZES 
Nancy Dcejimba, Lacey Langguth, Chailee Mann-Stadt, Clay Sewell 
THE LOGIC CIRCUIT WITH THE 555 TIMER 
Gautam Kumar, Dr. Krishna Shenai 
IF LIFE WERE A MUSICAL 
Lance Hall, Heather Holmquest, Kiersten Kerby, Christopher Tessone, Tony DiSanto 
EXPLORATIONS IN BUILDING A MEDIEVAL TREBUCHET 
Jodie A. Easley, Matthew Maly, Timothy Roberts, Dr. Claiborne Skinner 
IMAGES OF WAR: AN ARTIST'S REPRESENTATION 
Korina Pacyniak, Dr. James Victory 
SCENES OF CHINA 
Cindy Xi, Clay Sewell 
A - l 4 7 
A - 1 4 8 
8 :30 -8 :45 
8 :55 -9 :10 
9 :20 -9 :35 







9:45 - 10:00 
A - l 4 8 ( c o n t i n u e d ) 
10:10- 10:25 COLOR PHOTOGRAPHY: TECHNIQUE, CHEMISTRY, AND MECHANICS 
Andrew Hodgetts, Michael Olson, Clay Sewell 
10:35 - 10:50 CLUSTER ANALYSIS OF FLOOR DEPOSITS FROM PUEBLO BLANCO, NEW 
MEXICO 
Julia Jennings, Dr. Winifred Creamer 
11:00 - 11:15 EFFECTS OF LONG-TERM LIGHT EXPOSURE ON EXPRESSION OF mCLOCK 
Margaret Wat, Dr. Vijay Sarthy, Joseph Dudley 
A - 1 4 9 
8:30 - 8:45 WHATS HER SECRET? THE SPIRITUAL STRENGTH OF ST. TERESA OF AVILA 
Colleen Unger, Jose Palos 
8:55 - 9:10 HOW DOES THE FISCAL ALLOCATION OF MONETARY GOODS, AND THE 
INVESTMENT INTO DATA TRENDS IN US MARKETS, AFFECT THE SOLIDITY 
OF THE CONSUMER ECONOMIC STRUCTURE? 
Kent Limpichareon, Carlton McDowell 
9:20 - 9:35 MOB WARS ON 42ND STREET: A FILM 
Matthew Husky, Yogesh Raut, Nicholas Rupprecht, Charles Wang, Nicholas Eliopolus 
9:45 - 10:00 THE POSITIVE AFFECTS OF RESIDENTIAL LIFE ON IMSA STUDENTS 
Anitra Sumbry, Keith Mcintosh 
A - l 5 0 
8:30 - 8:45 DIFFERENTIAL UPREGULATION OF INDUCIBLE NITRIC OXIDE SYNTHASE 
(INOS) BY S 100(3 AND ITS MUTANTS 
Radhika Joag, Dr. Linda Van Eldik 
8:55 -9:10 SOHIC: STRESS ORIENTED HYDROGEN INDUCED CRACKING 
Christopher Chrobak, Samerjit Tantaseraneewat, Dr. Judith A. Todd 
9:20 - 9:35 UNDERSTANDING THE PAST THRU PERSONAL PERSPECTIVES: FAMILY 
HISTORY AND GENEALOGY 
Winn W. Wasson, Dr. John C. Sippy 
9:45 - 10:00 BUCK DC-DC CONVERTER CIRCUIT 
Poonam Khatri, Krishna Shenai 
10:10- 10:25 ANALYSIS OF THE MLL BREAKPOINT CLUSTER REGION TO IDENTIFY 
SEQUENCE POLYMORPHISMS 
Loretta S. Li, Deborah Echlin, Ph.D., Janet D. Rowley, MD, 
Nancy J. Zeleznik-Le, Ph.D., Lydia Smith 
10:35 - 10:50 THE EFFECT OF HTV-1 VPR ON MICROTUBULE STRUCTURES OF FISSION 
YEAST (schizosaccharomyces pombe) 
Jennifer Leung, Jill Starzyk, Dr. Yuqi Zhao 
11:00- 11:15 CAN HTV QUANTITATIVE MICRO CO-CULTURE IDENTIFY PATIENTS WITH 
VIGOROUS CELL-MEDIATED VIRAL SUPPRESSION? 
Paul Gregory Pressley, Hanna Schittek, William Kabat 
A - 1 5 1 
8:30 - 8:45 RESURGENT SODIUM CURRENT AND ACTION POTENTIAL FORMATION IN 
DISSOCIATED UNIPOLAR BRUSH CELLS 
Anupama Topgi, Dr. N. T. Slater, Dr. Bula Bhattacharyya, Dr. Susanne Bimstiel 
8:55 - 9:10 TECHNOLOGICAL ADVANCEMENTS IN THE VISUAL MEDIA INDUSTRY 
Melissa Kaye, Catherine Shartzer, Karen Umeki, Mark Hislop 
9:20 - 9:35 PREDICTION OF PROTEIN SECONDARY STRUCTURES USING RECURRANCE 
QUANTIFICATION ANALYSIS 
Daniel D. Reed, Dr. Charles L. Webber, Jr. 
A - 1 5 1 ( c o n t i n u e d ) 
9:45 - 10:00 ANTIBODY LABELING OF TAU POLYMERS AS PROBES FOR TAU STRUCTURE 
IN ALZHEIMER'S DISEASE 
Christine S. Tsai, Dr. Lester Binder 
10:10 - 10:25 I N T E R P R E T A T I O N OF H U M A N E L E C T R O E N C E P H A L O G R A P H Y (EEG) 
SIGNALS 
Jennifer Peck, Sarah Sanders, Dr. Bin He, Dr. Hiroshi Sasaki 
10:35 - 10:50 THE INTERACTIVE ELECTRONICS LABORATORY IN INTRODUCTORY 
ELECTRONICS COURSES 
Andrea Llenos, David L. Naylor 
11:00-11:15 OPTIMIZATION OF MAGNETIC FIELD HOMOGENEITY WITH RESPECT TO 
THE NUCLEAR MAGNETIC RESONANCE SPECTROMETER COIL GEOMETRY 
Samir Meghani, Akhil Narang, Dr. Alan Feinerman 
AN ANALYSIS OF TWO HUMAN SKELETONS FROM THE DOWNERS GROVE 
MAIN STREET CEMETERY 
Matthew C. Knisley, Dr. Anne L. Grauer 
WALL SHEAR STRESS AND VELOCITY IN BLOOD VESSELS 
Shefali Mathur, Dr. Francis Loth 
BCL-2 UPREGULATION IS AN IN VIVO MODEL OF ALZHEIMER'S DISEASE 
Rena A. Shah, Dr. John Lee, Mark Walzer 
WEB BASED EXPLORATION OF CRITICAL PROPERTIES 
Joonil Kwak, Dr. Andreas A. Linninger 
THREE-DIMENSIONAL VORTEX WAVES IN A TRANSITION FROM LAMINAR 
TO TURBULENT FLOW PATTERNS 
Carl Pickerill, Dr. David Williams 
DPA-TERBIUM CONJUGATES IN DETERMINING NATURAL KILLER CELL 
EFFICIENCY 
Kiarash Javanmardian, Carl Waltenbaugh 
TEACHING AND LEARNING THROUGH ENGINEERING IN A VIRTUAL 
SETTING 
John Addison, Dr. Thomas J. Royston 
TIDES OF WAR: THE BATTLE OF JUTLAND 
Alexander M. Scherer, John R. Thompson, Matthew A. Tomaszewski, Dr. Robert Kiely, 
Dr. Claiborne Skinner 
C++ MACINTOSH TOOLBOX EXPLORATION 
Jonathan Berger, Michael Sloan, Ronald Vavrinek 
MIDWESTERN LANDSCAPE ARCHITECTURE 
Olufemi Adeyanju, Kate Balug, Shaun Roach, Charles Waldheim 
THE ROLE OF FIBROBLAST GROWTH FACTOR IN HEART MUSCLE CELL 
DEVELOPMENT 
Himabindu Vidula, Daniel Rappolee, Ph.D. 
PREVENTION OF SENESCENCE BY TELOMERASE IN HUMAN DIPLOID 
FIBROBLASTS 
Lisa Kelly, Melvy Mathew, Kathleen Rundell, Marlena Wilson 
W H A T ROLE DOES RB PLAY IN THE CELL DEATH PROCESS? 
Andrea Myers, Dr. Daniel Floryk, Dunja Lukovic, Dr. David Ucker 
A NEW WAVE OF CLEANING: CARBON DIOXIDE 
Richard Kim, Dr. Kyuil Kim 
A - 1 5 2 
8:30 - 8:45 
8:55-9:10 
9:20 - 9:40 




- 1 5 5 
8:30 - 8:45 
8 :55-9:10 
9:20-9:35 
9:45 - 10:00 
10:10-10:25 
10:35 - 10:50 
11:00- 11:15 
B - 1 3 3 
8:30 - 8:45 EFFECTS OF LEARNING AND AGE ON THE TAU PROTEIN IN MICE 
Elizabeth Garrison, Riddhi Patel, Craig Weiss, Ph.D., John F. Disterhoft, Ph.D. 
8 :55-9:10 THE ROLE OF ANTIPSYCHOTICS IN THE TREATMENT OF SCHIZOPHRENIA 
Joel S. Molburg, Cheryl McGuirk 
9.20 - 9:35 A STUDY OF THE DEGRADATION PRODUCTS OF LYCOPENE AND THEIR 
LINKAGE TO PROSTATE CANCER 
Marissa Fierz, Dr. Richard B. van Breemen 
9:45 - 10:00 CHAT INTERFACE AGENT 
Prakas Itarut, Brian Park, Alger Saldanha, Jay Budzik 
10:10 - 10:25 DETERMINATION OF WATER PERMEABILITY OF FIBROBLAST MEMBRANES 
AT LOW TEMPERATURES 
Gaurav Kamboj, Dr. Jens O. M. Karlsson, Daniel Irimia 
10:35 - 10:50 THE USE OF TECHNOLOGY TO AID THE VISUALLY IMPAIRED 
Jennifer Levin, Colleen Unger, Leah Gerlach, Dr. Tracey Williams 
B - 1 4 8 
8:30 - 8:45 LOCALIZATION OF THE NUCLEAR TRANSPORT MACHINERY IN HELA CELLS 
DURING DRUG TREATMENT 
Jason Chang, Dr. Stephen A. Adam, Kenneth G. Geles 
8 :55-9:10 MONITORING OF THE ANTIPLATELET EFFECTS OF THE COMBINATION 
THERAPY HEPARINS AND GPIIb/IIIa INHIBITORS USED IN THE 
MANAGEMENT OF ACUTE MYOCARDIAL INFARCTION 
Mita Patel, Sejal Patel, J. Fareed, Ph.D, D. Hoppensteadt, Ph.D 
9:20 - 9:35 TRENDS IN TRIPLET SUSCEPTIBILITY TO COMPLICATIONS 
Kelly S. McArdle, Anson Tang, J.K. Muraskas, M.D., E.A. Rochowicz, M.D. 
9:45 - 10:00 THE EFFECT OF GLYCOPROTEIN Ilb/TIIa INHIBITORS ON AGONIST INDUCED 
PLATELET ACTIVATION 
Sylvie Chau, Ashwin Shetty, Jeanine M. Walenga, Ph.D., Walter P. Jeske, Ph.D., 
Margaret Prechel, Ph.D., Phoebe Kaiser 
B - 1 5 6 
8 :30-8 :45 THE TAMING OF THE SCRIPT 
Lavina Jadhwani, Jon Gantt 
8:55 - 9:10 GENE MUTATIONS IN INBRED POPULATIONS AND MOLECULAR 
TECHNIQUES OF DETECTION 
Laura Hittmeier, Stephanie Rankin, Dr. Don Dosch, Dr. Susan Styer 
9:20 - 9:35 C.Y.C.L.E. - COMMUNITY YOUTH CREATIVE LEARNING EXPERIENCE 
Erin Huffington, Connie Vanburent, George Colone 
9:45 - 10:00 THE ORIGIN OF MENNONITES AND THEIR MIGRATION THROUGH EUROPE 
Megan Fast, Dr. Christian Nokkentved 
10:10-10:25 EUROPEAN UNION TO UNITED STATES OF EUROPE? 
Anjali Vijayakumar, Dr. Christian Nokkentved 
10:35 - 10:50 HTV ELIMINATION THROUGH VACCINE DEVELOPMENT 
James Carney, Dr. Liang Qiao, Dr. Wei Shi 
11:00-11:15 VEGF EXPRESSION IN T265 AND ST88 TUMOR CELL LINES 
Maya Srikanth, Dr. Geogre DeVries, Dr Robert Farrer, Ian Dang 
TEACHING AND LEARNING THROUGH ENGINEERING IN A VIRTUAL SETTING 
Presenter: 
John Addison, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Mentor: 
Dr. Thomas J. Royston, Director, Acoustics and Vibrations Laboratory, Dept. of Mechanical Eng. (m/c 251), 
The University of Illinois at Chicago, 842 West Taylor Street, Room 2043 ERF, Chicago, IL 60607-7022; 
312-413-7951; troyston@uic.edu; acoustics.me.uic.edu 
Engineering is a field that requires the application of knowledge. In order for engineers to apply knowledge they must 
thoroughly examine a specific topic. The topic I am examining is the designing and building of a loudspeaker. My goal is to 
engineer a real, working loudspeaker. In order for me to successfully complete this task, I must first leam about the math and 
science behind building a loudspeaker. I can then attempt to apply what I have learned in a practical way. In designing and 
building a loudspeaker, there are many possible options. I have to use my knowledge to select the best option. I am forced to 
do this all the time. For example, the box of a speaker must be well damped, but there are many types of damping material. 
To find the best option I must use knowledge that I have gained. In this case, I will gain the knowledge that I need by testing 
samples of damping material in a structure called an impedance tube. Once I have gained enough knowledge about the 
different materials, I will be able to select the best one. Once I have successfully built a loudspeaker, my next goal is to 
convey the knowledge that I have learned to others in a way similar to the one that worked for me. That is, I want to give 
others the chance to gain and apply knowledge in engineering their own loudspeaker. This is done using the Internet. Users 
are faced with the same options that I had, only in a virtual setting. Also, users will be forced to apply knowledge gained 
from the site to select the best option. In this way users will leam the science and math that goes into engineering a 
loudspeaker. 
Studies of serotonin (5-ht) RECEPTOR STIMULATION using 5-ht 2a /2C specific agonist 2,5-DIMETHOXY-4-
IODOPHENYL and 5-ht 2a Antagonist mdl-100,907 
Presenter: 
Anuoluwa Adeboje, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5124; tope@imsa.edu 
Mentor: 
Dr. Thackery Gray, Professor Department of Cell Biology, Neurobiology and Anatomy at Loyola University Maywood, IL 
60153; 708-216-3345; tgray@bsd.medctr.luc.edu 
Stimulation of brain cells with a serotonin 5-HT receptor agonist can tell us whether specific receptors play a role in the 
release of hormones related to depression and anxiety. An approach, using a combination of 5-HT2A/C agonist, 5-HT2A 
antagonist and immunohistochemistry was used to identify specific 5-HT2A serotonin receptor controlled cells in the 
hypothalamus. DOI (2,5-dimethoxy-4-iodophenyl)-2-aminopropane, a 5-HT 2A and 2C agonist, was injected into rats. DOI 
induces Fos, a neuronal activity marker and protein, in brain cells. The DOI induced Fos was mapped using 
immunohistochemistry. Fos protein was found in the following areas: suprachiasmatic, anterior hypothalamic, 
paraventricular (PVN), supraoptic nucleus (SON), dorsomedial, ventromedial and arcuate nuclei. MDL-100,907, a 5-HT2A 
antagonist, was also injected into another group of rats before the DOI to inhibit the action of DOI mediated by 5-HT2A 
receptors. The effects of DOI were inhibited by the MDL in the SON and PVN. Immunohistochemistry was used again on 
tissue stained for Fos to map the location of the cells containing the following: oxytocin, vasopressin, and corticotrophin 
releasing factor. Cells containing corticotrophin releasing factor and oxytocin also contained Fos in the SON and PVN 
respectively. The MDL-100,907 at different doses either inhibited or completely blocked the release of oxytocin and ACTH 
stimulated via 5-HT2A receptors. Thus, 5HT-2A receptors control the stimulation of corticotrophin releasing factor and 
oxytocin producing cells in specific regions of the hypothalamus. These cells are important for normal responses to stress 
and anxiety-provoking stimuli. 
MIDWESTERN LANDSCAPE ARCHITECTURE 
Presenters: 
Olufemi Adeyanju, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5750; dkid@imsa.edu 
Kate Balug, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5407; poomyra@imsa.edu 
Shaun Roach, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5751; canefan@imsa.edu 
Mentor: 
Charles Waldheim, Associate Professor and Director of Graduate Studies, School of Architecture, University of Illinois at 
Chicago, Chicago, Illinois 60612; 312-355-2016; waldheim@uic.edu 
Friends of the Parks, a Chicago-based group, asked us to design parks for vacant areas in the Chicago Metropolitan area. The 
design of four sites near downtown Chicago required us to not only oversee the physical attributes of the location but also to 
inquire with the neighboring inhabitants about the function of the particular area. First, we measured and took quick sketches 
of the areas. We later took these sketches and using Auto-Cad, developed site plans. After much discussion and research into 
park equipment, we edited the site plans and then developed wood and paper models to illustrate our plans to the residence of 
the particular areas at a community meeting. Another project that we are currently involved in is the research and 
development of areas in Detroit. We have already investigated and discussed important past and present facets of the city. 
This information includes land area, housing permits, car sales, and population. This research will continue until our mentor 
publishes a book examining Detroit and its architectural history. 
ANALYZING MARKET TRENDS TO PROJECT FUTURE INVESTMENT OPPORTUNITIES 
Presenters: 
Nikhil Agarwal, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5230; nagarwal@imsa.edu 
Tom P. Souhlas, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5207; zorba83@imsa.edu 
Mentor: 
George B. Lambos, Financial Adviser, Morgan Stanley Dean Witter, Chicago, Illinois 60603; 312-443-6015; 
George_Lambos@msdw.com 
Due the hardships that people suffered during the depression of the 1920s, there has been an increase of interest in the 
opportunities offered by investments toward one's future. Changing market trends influence the value of companies in 
various stock markets. It is possible to project the future of a company and, more importantly, to project whether it has a 
profit in it's future using the analyses of these trends. In order to determine where to invest, a number of things must be 
accounted for such as past performance, current statistics, and demand for the product in the present and future. Modern 
investors look into more modem products in fields that are very new to the market. Companies involving technology in any 
of its forms, for example, biotechnology, medicine, communications, and microprocessors, are experiencing great leaps in 
today's economy. The increase in availability and access to information has made it possible for a novice to become 
involved in the stock market via Internet portfolios. The overall goal of this project is to compare and contrast recent trends 
of profitable companies in the market until a common ground of similarities is found. With this information, we can make a 
list of credentials that if found in a company, can be utilized with the intent to invest, and result in a probable high yield. 
HOW CAN HIGH SCHOOL STUDENTS CREATE HANDS ON ENRICHMENT TO ENCOURAGE YOUNG 
SCIENCE LEARNERS? 
Presenters: 
Pooja Agarwal, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907- 5151, pooja@imsa.edu 
Emi Arima, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5649; em@imsa.edu 
Alexandra Basak, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5609; abasak@imsa.edu 
Katherine Boehm, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5404; turtlez@imsa.edu 
Nicole Brown, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5650; nicoleb@imsa.edu 
Kiyomi Davis, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5114, kdlaw@imsa.edu 
Roy Droste, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5232, billybob@imsa.edu 
Kevin Hall, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5731, khall@imsa.edu 
Matthew Hall, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5725, mdhall@imsa.edu 
Ariel Hooker, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5150, arelh@imsa.edu 
Aleata Hubbard, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5633, luna7@imsa.edu 
Edmundo Lopez, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5251; edmundo@imsa.edu 
Katherine Lorentzen, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5304; kloren@imsa.edu 
Amy Slater, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5647; kahuna@imsa.edu 
Rebecca Wedel, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5606; apfelmus@imsa.edu 
Purnahamsi Yedavalli, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5606; chaquita@imsa.edu 
Advisors: 
Britta McKenna, Coordinator of EMSA Kids Institute, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, 
Aurora, IL 60506; 630-907-5040; britta@imsa.edu 
Donielle Newell, Student, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5149; ielle@imsa.edu 
Jennifer Vanichsombat, Student, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5323; ivbat@imsa.edu 
During the 1999-2000 school year students in Science Explorers continued to explore and test new teaching methods and 
curriculum. They developed a new "On the Road" topic in the fall semester and taught it in the spring. In addition, 
curriculum teams worked to develop five topics for the first week of camp and a problem centered on the Mars Millennium 
Project for the second week of the camp. Topic outlines were done in the fall and curriculum was finalized in the early 
spring. In addition, the Field trip program was held in the late spring of 2000. Throughout the inquiry, students looked back 
on the two previous years to continuously improve the program. Students worked with Britta McKenna, two senior research 
students, and various teachers and scientists. In this presentation, students from various curriculum teams will discuss their 
topics. The topics for the 2000 camps are: Environmental Science, Geology and Fossils, Movie Magic, Natural Disasters, 
Spectacular Stars and a week dedicated to the Mars Millennium Project. 
BIOGRAPHY - SCIENTISTS WHO SHAPED THE PAST CREATING THE FUTURE 
Presenters: 
Stephanie Allewalt, Batavia High School, 1200 W. Wilson Street, Batavia, IL 60510 
Margaret Anderson, Illinois Mathematics & Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Jennifer Davis, Illinois Mathematics & Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Blaine Eubanks, Illinois Mathematics & Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Elizabeth Gilbert, Illinois Mathematics & Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Anne Halsall, Illinois Mathematics & Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Douglas Heintz, Illinois Mathematics & Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Susan Johnson, Illinois Mathematics & Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Noah Lauricella, Illinois Mathematics & Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Erica Ruddy, Illinois Mathematics & Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Michael Stukel, Illinois Mathematics & Science Academy, 1500 W. Sullivan R Road, Aurora, IL 60506 
Margaret Wat, Illinois Mathematics & Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Maria Wilson, Illinois Mathematics & Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Grace Yang, Illinois Mathematics & Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
biogbook-l@imsa.edu 
Advisors: 
Dr. Neill Clark III, English Department, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 
Dr. Leon Lederman, Resident Scholar, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 
Dr. Judith Scheppler, Coordinator of Student Inquiry, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, 
Aurora, IL 60506 
From the invention of the Laser to advancements in artificial intelligence, science in the 20th Century has seen the most 
spectacular advances since its beginnings in the 16* Century. Our group of fourteen students has attempted to capture this 
knowledge in a form that exemplifies science and personal stories to kindle sparks of interest in younger adolescents. We are 
writing biographies that profile some of America's finest contemporary scientists for compilation into a book. With topics 
ranging from Paul Sereno's study of pre-historic life to Sally Ride's voyage into outer space, we have interviewed scientists 
in a variety of fields about their life, research, and discoveries. We will discuss our progress in writing and publishing this 
book. 
GENETIC TESTING: A LITTLE KNOWLEDGE IS A DANGEROUS THING 
Presenter: 
Steven M. Andreoli, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5424; musicman@imsa.edu 
Mentor: 
Dr. Peggy Connolly, Mentorship Coordinator, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, 
Aurora, IL 60506; 630-907-5985; connolly@imsa.edu 
Genetic tests are valuable for predicting and diagnosing inherited disease. As scientists continue to map the human genome 
and identify specific gene functions, and as gene therapy and genetic engineering progress, these tests are becoming an 
increasingly vital part of medicine. However, there are ethical, legal, and social implications involved with genetic testing. 
Patients often request, and physicians frequently recommend, genetic testing without the consultation of a genetic counselor 
and without discussing potential ramifications of the outcomes of genetic tests. Some insurance corporations, employers, 
educational institutions, and social service organizations, such as adoption agencies, make decisions based on genetic test 
results that are detrimental to the individual. Federal law does not protect the population from genetic discrimination based 
on genetic test results. Several states have passed laws to protect patients' rights: in reality these laws provide little 
protection. Emotional distress is also associated with knowledge of predisposition to an inherited disease, and conflicts that 
can arise when information is either revealed to or withheld from family members. Prenatal testing has led to many 
abortions. Addressing these issues will allow for effective applications of genetic testing in the future. 
INQUIRY ON INQUHtY 
Presenters: 
Steven M. Andreoli, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5424, musicman@imsa.edu 
Jessica S. Chang, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5646; iessev@imsa.edu 
Eric K. Szczesniak, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5417; falcon@imsa.edu 
Anupama R. Topgi, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5630; ganesh@imsa.edu 
Matthew E. Traverso, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5253: jobobs@imsa.edu 
Advisor: 
Edgar Mosshamer, Computing and Network Services, Illinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5998; skipmoss@imsa.edu 
The purpose of this inquiry is to investigate the nature of inquiry-based learning as well as to look into the feasibility of using 
inquiry as a primary form of teaching in school. We expect to see many advantages in the use of inquiry over traditional 
methods used in schools at present. We think that inquiry-based learning will increase the possibility for creative thinking 
and potential for students at all levels. In our initial stages, we are defining inquiry itself, and what characteristics are 
necessary for inquiry to work as a model of education. We will also be examining the changed role's students and teachers 
will play, and what personality traits might lead to success in this type of environment. We will be conducting considerable 
research in the areas of educational psychology, brain mechanics, cognitive thought, and many more. All bibliographical 
information on the researchers, along with our project questions and research and conclusions, will be available to anyone 
who wishes to view them at http://www.imsa.edu/project/ioni. It is our intention that this research will be substantially 
completed for Presentation Day 2001. 
FILMMAKING AND STOP-ACTION ANIMATION 
Presenters: 
Charles Adam Bee, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5244; adambee@imsa.edu 
Patrick Delfert, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5734; blizzard@imsa.edu 
Nishant Kumar, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5735; guesswho@imsa.edu 
Joel M. Schad, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5244; agent007@imsa.edu 
Sean M. Smith, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5736; seanl701@imsa.edu 
Advisor: 
Brian T. Thornburg, Instructional Technology Lab/Toyota Video Production Lab, Illinois Mathematics and Science 
Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5978; briant@imsa.edu 
Several short film clips were created in the course of this inquiry project. Using both digital and analog methods, frame by 
frame pictures of static objects were taken and spliced together to create the illusion of movement. Most work was done at 
twelve frames per second. While most conventional media utilizes twenty-four frames per second (the point at which 
persistence of vision is achieved) our work required a truncation for sake of time and difficulty in the movement of the 
objects. The general direction of the group (Flippovision) changed drastically as time progressed. Footage will be shown 
and a more thorough discussion of the method will be held. Documentary footage of the process will also be shown. 
C++ MACINTOSH TOOLBOX EXPLORATION 
Presenter: 
Jonathan Berger, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5547; jonb@imsa.edu 
Advisors: 
Michael Sloan, Math and Science Departments, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, 
Aurora, IL 60506; 630-907-5086; msloan@imsa.edu 
Ronald Vavrinek, Math Department, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5964; rvav@imsa.edu 
Programming courses traditionally focus on isolated examples of code to help a beginner leam the basic techniques. A large 
gap exists between textbook examples practiced in class and real world applications. This inquiry focused on closing the gap 
between classroom textbook examples and commercial applications. The Macintosh Operating System contains a set of 
functions named the Macintosh Toolbox. These toolbox functions are used to manipulate everything from windows to dialog 
boxes. After finding appropriate template code included with the compiler, changes were made to observe the action of 
various Toolbox functions. File input/output, menu bar drawing, and dialog box functions are examples of specific code to be 
demonstrated. Exploration of these functions provided experience with real world uses of code structure. 
ANALYSIS OF THE RESPONSE OF HYDRA TO EXTRACELLULAR ATP: A MODEL SYSTEM TO PREDICT 
THE ORIGIN OF CELL SIGNALING IN MORE COMPLEX ORGANISMS 
Presenters: 
Danielle Berry, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5433; dberrv@imsa.edu 
Ann Hinterman, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5617; annal3@imsa.edu 
Stacia Whitaker, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5433; stacia@imsa.edu 
Mentor: 
Vicki Burgholzer, Biology Department, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 
60506; NIU, Biology Department, DeKalb, IL 60115; 630-907-5986; vicki@imsa.edu 
Hydra, a species of primitive freshwater organisms found throughout the United States, is a model organism for studying 
growth and development. We have determined optimal growth conditions, including water temperature and pH, amount of 
light, and food, so that ATP responses of hydra may be observed. Newman conducted research showing that hydra have 
noticeable responses to ATP. We are confirming and quantifying these responses. Through experimentation, we have shown 
that a response to ATP occurs. Observations have shown that ATP causes changes in both growth patterns and hydra life 
span. We are currently quantifying this data, which leads one to conclude that an ATP receptor is present; this will be 
confirmed by use of an agonist in the experiment to hopefully block the receptor. 
ELEMENTS OF RELIGIOUS THOUGHT: A JUXTAPOSITION OF EASTERN AND WESTERN RELIGIOUS 
IDEOLOGffiS FOCUSING ON BUDDHISM, CHRISTIANITY, AND ISLAM 
Presenter: 
Alexa D. Bisinger, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5438; star81@imsa.edu 
Advisor: 
Dr. Robert Kiely, History and Social Science Department, Illinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5000; oldstuff@imsa.edu 
Religious traditions and beliefs have always played a crucial role in human affairs. Through a juxtaposition of three major 
belief systems, Buddhism, Christianity, and Islam, I constructed a model to examine a particular religion that isolates the 
primary elements of that belief system. I also examined various interpretive frames of religion to clarify the underlying roles 
religion plays or serves in a society. This serves to illuminate some of the ways religious traditions have influenced cultures, 
governments, and world development. By exploring the manner in which Buddhism Christianity, and Islam address different 
elements of religious belief (death and the afterlife, the existence of a higher power, moral principles, sexuality, the purpose 
of life, and gender roles) I sought to identify some of the crucial differences between Eastern and Western religious 
ideologies. 
DISSECTING THE PRE-BOTZINGER COMPLEX: IS THE RESPHIATORY NETWORK COMPOSED OF 
DIFFERENT SUBREGIONS? 
Presenter: 
Alexa D. Bisinger, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5438; star81@imsa.edu 
Mentor: 
Dr. J. M. Ramirez, Department of Anatomy, University of Chicago, 1027 East 57* Street, Chicago, IL 60637; 773-702-3713; 
jramire@midway.chicago.edu 
It is well established that the pre-B6tzinger complex (PBC) is responsible for respiratory rhythm generation in mammals. 
New data suggest differences in the mechanism underlying rhythm generation across the rostral-caudal axis of the pre-
Botzinger complex. Slices containing the rostral portion of the PBC show a typical biphasic response to anoxia, whereas 
neurons located in the caudal portion of the PBC seem to present no response to anoxia and display a higher frequency of 
eupneic rhythm in normoxia. Nissl and antibody staining were used to explore the anatomy and histochemistry of the pre-
Botzinger complex. Identifying anatomical and chemical differences between the rostral and caudal areas of the pre-
Botzinger complex may help account for the variety of responses observed in the PBC in normoxia, hypoxia or in the 
presence of neuromodulators. 
DROPLET/SOLID SURFACE INTERACTIONS IN REDUCED GRAVITY PERTAINLNG TO 
MICROELECTRONICS MANUFACTURING 
Presenter: 
Angela Campbell, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Mentors: 
Dr. Mun Choi, Associate Professor and Associate Head, Department of Mechanical Engineering, University of Illinois 
at Chicago, Chicago, IL 60607 
Dr. Constantine Megaridis, Associate Professor, Department of Mechanical Engineering, University of Illinois at Chicago, 
Chicago, IL 60607 
Driven by solder jetting, a technological application in microelectronics manufacturing, this experiment, performed in ~10"2g 
on the NASA KC-135 plane, seeks to provide new insight on the impact dynamics of liquid-metal droplets on plate 
substrates. Due to the small size of the solder droplets employed in solder jetting and the fine time scales of the relevant 
transport and solidification phenomena, making experimental measurements at the actual scales is nearly impossible. By 
using dynamic similarity principles, we demonstrate that conducting the experiment using water droplets in reduced-gravity 
will allow us to investigate solder jetting phenomena in normal gravity. The experiment uses a rig that consists of a droplet 
generator assembly, a chamber, a high-speed visualization system and a lap top control system to run the test series. This is 
the first time UIC has participated in the NASA Reduced Gravity Student Flight Opportunities program so we went through 
physiological training and gained extensive knowledge in how to improve our experiment for next year's program and 
learned what the space program has to offer. 
HIV ELIMINATION THROUGH VACCINE DEVELOPMENT 
Presenter: 
James Carney, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5725; jc@imsa.edu 
Mentors: 
Dr. Liang Qiao, Assistant Professor, Loyola University Medical Center, 2160 S. 1st Ave., Maywood, IL 60153; 
708-327-3481: lQiao@luc.edu 
Dr. Wei Shi, Research Associate, Loyola University Medical Center, 2160 S. 1st Ave., Maywood, IL 60153; 
708-216-8826; wshil@luc.edu 
Since vaginal and gut mucosal CD4+ cells are infected by human immunodeficiency viruses (HIV) during initial 
transmission and may serve as an HTV reservoir, it is important to generate an HlV-specific immune response in the mucosa. 
This project's purpose was to determine whether oral or subcutaneous immunization of mice with HIV could induce a 
mucosal and systemic cytotoxic T lymphocyte (CTL) response, using human papillomavirus (HPV) as a vector. The project 
consisted of six groups (three mice each), including two control groups. In the experimental groups, the vaccine, which 
contained HIV gpl20 amino acids 120-128 or 814-823, was administered orally or subcutaneously. Two weeks later, mice 
were boosted with the same amounts via the same routes. After two weeks, the spleen and Peyer's patches of each mouse 
were removed for lymphocyte isolation. Specific CTL activity in mucosal lymphocytes against HIV was determined in a 
standard 5lCr-release assay. Specific CTL activity in the spleen was determined by ELISPOT. Data showed that oral 
immunization induced strong mucosal and systemic CTL responses. Thus, lymphocytes could specifically kill target cells 
pulsed with either of the two peptides. However, mucosal and systemic lymphocytes from mice immunized subcutaneously 
could not kill pulsed target cells. 
ALTERNATE X-RAY MEASUREMENT SYSTEMS 
Presenters: 
John Carrino, Illinois Mathematics and Science Academy, 1500 W. Sullivan Rd. Aurora, IL 60506; 
630-907-5504, jc01@imsa.edu 
Todd Weber, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5711; luckyl30@imsa.edu 
Kenny Vogelpohl, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5444; napoleon@imsa.edu 
Mentors: 
John Ramos, Engineering Department, Dunlee, 55 N. Commerce, Aurora, IL 60506; 630-585-2047 
Nirav Shah, Engineering Department, Dunlee, 55 N. Commerce, Aurora, IL 60506; 630-585-2047 
X-ray tubes are one of the most widely used pieces of equipment in the modem hospital. Because of this, image quality and 
the efficiency of x-ray production are some of the most important fields of research. Normally, x-ray tube resolution is tested 
by hand using photographic film. This method, however, is not consistent and is long overdue for replacement. We have 
endeavored to test equipment known as the RFM Focus Analyzing System as a possible solution. Testing the accuracy of 
this equipment and the feasibility of placing this onto the line as a necessary step in production is the major purpose of our 
work. We are also testing the viability of the process against the new IEC 60336 standards that govern production and testing 
procedures worldwide. 
LOCALIZATION OF THE NUCLEAR TRANSPORT MACHINERY IN HELA CELLS DURING DRUG 
TREATMENT 
Presenter: 
Jason Chang, Illinois Mathematics and Science Academy 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5508, azyet247@imsa.edu 
Mentors: 
Dr. Stephen A. Adam, Associate Professor, Northwestern University Medical School, 303 E. Chicago Ave., 
Mail Drop W129, Chicago, IL 60611; 312-503-7525; s-adam@nwu.edu 
Kenneth G. Geles, Research Assistant, Northwestern University Medical School, 303 E. Chicago Ave., 
Mail Drop W129, Chicago, IL 60611; 312-503-3001; kgg241@nwu.edu 
One of the most important processes that an eukaryotic cell must regulate is that of nuclear transport. Nuclear transport refers 
to the transfer of molecules between the cytoplasm and the nucleus. The cell separates the nucleus from the cytoplasm by a 
nuclear envelope. The regulation of traffic through this barrier is achieved by the use of many specialized proteins known as 
nuclear transport factors. Some essential factors include the Importin a family members, nuclear pore proteins, and the 
proteins of the Ran GTPase cycle. Proper localization of these nuclear import factors in a cell is necessary for normal nuclear 
protein transport. If transport is disrupted, the transport factors may mislocalize, as their function is now disturbed. The 
behavior of these transport factors after a disruption in transport will give evidence as to the nature of their regulation by the 
cell. Therefore, immunofluorescence microscopy was performed on human HeLa cells that had undergone various drug or 
stress treatments in order to examine the intracellular distribution of the transport factors. 
SCIENCE EXPLORERS NATURAL DISASTERS -
Note: No Presentation Today - Will Present In Spring-2000 
Presenters: 
Jessica Chang, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5646; jessey@imsa.edu 
Kayla Collins, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5126; k2kool4u@imsa.edu 
Eberenna Egwu, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5125; nina@imsa.edu 
Rui Guan, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5335; wiccanl3@imsa.edu 
Ariel Hooker, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5150; areui@imsa.edu 
Katherine Lorentzen, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5304; kloren@imsa.edu 
Advisors: 
Britta McKenna, Coordinator of Advancement Initiatives, Illinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5000; britta@imsa.edu 
Donielle Newell, Student, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, 
Aurora, IL 60506; 630-907-5149; ielle@imsa.edu 
Jennifer Vanichsombat, Student, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, 
Aurora, IL 60506; 630-907-5323; jvbat@imsa.edu 
A curriculum exploring the causes and effects of natural disasters is designed to be taught to 4-6 graders at Science Explorers 
Summer 2000. The curriculum consists of movies and interactive lab activities exploring disasters such as tornadoes, 
volcanoes, earthquakes, and avalanches. For example, video clips from Twister, are used to portray artificial synthesis of 
tornadoes while documentaries, such as CNN's Alabama Tornado and Belated Early Warning are also shown to display their 
realistic dangers. The included lab activities such as Vortex in a Bottle, reiterate the structure of the tornadoes, and allow the 
students to be hands on learners. To illustrate the cause of volcanoes, students are given the opportunity to simulate plate 
tectonics using graham crackers and ice cream. Students are not simply lectured to about the natural disasters, but are given a 
chance to explore them. 
SCIENCE EXPLORERS-EXPANDING YOUNG MINDS 
Presenter: 
Sylvie Chau, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5114; schau@imsa.edu 
Advisors: 
Britta McKenna, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; britta@imsa.edu 
Donielle Newell, Student, Illinois Mathematics and Science Academy. 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5149; ielle@imsa.edu 
Jennifer Vanichsombat, Student, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5323; jvbat@imsa.edu 
Science Explorers is a summer science camp for students entering grades 4-6. It consists of 2 one-week sessions held at the 
Illinois Mathematics and Science Academy (IMSA). The curriculum is designed and taught by IMSA students in the hopes 
of raising children's interest and knowledge in science. By participating in this program I hope to answer the following 
focusing question: "How can we as high school students develop a science curriculum that will both engage and encourage 
young minds to investigate the realms of science?" In order to find the solution, the Environmental Science group has 
developed a curriculum that will be taught on May 17, 2000 and at the summer camp. By reflecting on past experiences, it 
was agreed that providing more hands-on learning, such as laboratory experiments, would grab the students' attention more 
than lectures. Therefore, the development team incorporated a large dose of hands-on experiments, demonstrations, and 
discussions. The curriculum consists of 4 one-hour rotations. The topics that will be taught include 1) overpopulation, 2) 
water, 3) recycling, and 4) pollution. The success of this curriculum will be determined by the enthusiasm of the children and 
by the results'of a survey critiquing the summer camp. 
THE EFFECT OF GLYCOPROTEIN Ilb/ffla INHIBITORS ON AGONIST INDUCED PLATELET ACTIVATION. 
Presenters: 
Sylvie Chau, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5114; schau@imsa.edu 
Ashwin Shetty, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5206; ashettv@imsa.edu 
Mentors: 
Jeanine M. Walenga, Ph.D., Cardiovascular Institute, Loyola University Medical Center, 2160 South First Avenue, 
Maywood, IL 60153; 708-327-2841: iwaleng@wpo.it.luc.edu 
Walter P. Jeske, Ph.D., Cardiovascular Institute, Loyola University Medical Center, 2160 South First Avenue, 
Maywood, IL 60153; 708-327-2842 
Margaret Prechel, Ph.D., Cardiovascular Institute, Loyola University Medical Center, 2160 South First Avenue, 
Maywood, IL 60153; 708-327-2840 
Phoebe Kaiser, Cardiovascular Institute, Loyola University Medical Center, 2160 South First Avenue, 
Maywood, IL 60153; 708-327-2840 
Platelet activation and aggregation are important steps in forming a blood clot. Various substances can trigger platelet 
activation such as adenosine diphosphate (ADP) and collagen. Glycoprotein (GP) Hb/IHa receptors on the platelets mediate 
platelet aggregation. Our goal is to compare the effect of GP Ilb/IIIa inhibitors (Gantofiban, ReoPro, Integrilin) on collagen 
and ADP-induced platelet activation using flow cytometry. We measured the degree of platelet aggregation and P-Selectin in 
hirudinized and citrated blood. We examined our data by determining IC50 values (the concentration of drug that inhibits 50% 
of the activation response) for each agent. A lower IC50 value indicates that the drug is more potent. The IC50 rank order in 
hirudinized blood was Gantofiban (2-3 ng/mL) > Integrilin (0.35ug/mL) > ReoPro (1.6 ug/mL). The same order of potency 
was observed with the citrated blood. Higher IC50 values (-2 fold) were obtained for Integrilin and Gantofiban in hirudinized 
vs. citrated blood. This effect was not noticeable with ReoPro. These data show that drugs of the GP Ilb/IIIa inhibitor 
classification have different potencies and therefore individual doses for each drug will be needed for treating patients to be 
effective without side effects. 
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INVESTIGATION ENTO BLACKGLAS™ PROCESSED AND COMPOSITE FABRICATION METHODS 
Presenter: 
Wen J. Chen, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5112; wjc@imsa.edu 
Mentor: 
Dr. Selcuk I. Giiceri, Department of Mechanical Engineering, University of Illinois at Chicago, 842 West Taylor Street, 
Chicago, IL 60607-7022; 312-996-5096; guceri@uic.edu 
This project explores the fabrication of ceramic components from BlackGlas™, a pre-ceramic polymer developed by 
AlliedSignal Corporation. BlackGlas™ enables the use of polymer processing technology in ceramic component 
manufacturing. BlackGlas™ fabrication involves two stages: polymerization and pyrolization. The ability to use polymer 
processing technology such as resin transfer molding, injection molding, etc. has the potential to revolutionize fabrication of 
ceramics. To realize the enormous potential of BlackGlas™, several materials related issues must be addressed. One is the 
development of macro and micro cracks in the part during both the initial low temperature cure and the pyrolysis stages. The 
research being conducted explores ways to prevent and minimize crack propagation. Two approaches are investigated: 1) 
utilizing a B-stage BlackGlas™ solution that is partially cured, and 2) forming a composite with BlackGlas™ as the matrix 
that is reinforced with inert ceramic particles such a SiC. The later does reduce fracture development but the amount of resin 
is reduced. The goal of the research is to develop a viable processing procedure for both approaches and perform 
microscopic studies of the parts following fabrication. This is achieved by producing small samples of various sizes to 
determine the effects of different processing conditions and part sizes on the overall part quality. 
THE HIGH VOLTAGE TESLA COIL PROJECT 
Presenter: 
Christopher Chrobak, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5548; cchrobak@imsa.edu 
Advisor: 
Michael Lindenmeyer, Grainger Workshop Supervisor, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, 
Aurora, IL 60506; 630-907-5959; tfilm@imsa.edu 
A tesla coil is a high voltage device that has the capability of transferring an electrical field through the air, without any solid 
electrical connection. Everything that is cordless, wireless, or somehow transmits a radio signal over airwaves, had its roots 
in the tesla coil. My project is to construct a tesla coil, but in order to do so many different values need to be calculated, 
different parts need to be built specifically and from scratch to result in these values. The general circuit consists of a 
capacitor and inductor coupled in series with a spark gap connecting in parallel with the two. The capacitor and the primary 
inductor need to be properly balanced to produce a resonant frequency of about 400 kHz, and the spark gap when tuned 
properly increases the amplitude of this frequency. This electromagnetic frequency then gets induced into the secondary coil 
that needs to have the exact dimensions to resonate within the entire circuit. To reach these exact values, I needed to 
intensively measure and calculate proper dimensions and values. The final product of all of this work will be demonstrated 
as part of the presentation, and all will be amazed! 
SOHIC: STRESS ORffiNTED HYDROGEN INDUCED CRACKING 
Presenter: 
Christopher Chrobak, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5548; 
cchrobak@imsa.edu 
Mentors: 
Samerjit Tantaseraneewat, Graduate Student, Dept. Mechanical, Materials, and Aerospace Eng., Illinois Institute of 
Technology, 10 West 32nd Street, El-032b, Chicago, IL 60616; 312-567-5112; tantsam@iit.edu 
Dr. Judith A. Todd, Iron and Steel Society Professor, Dept. Mechanical, Materials and Aerospace Eng., Illinois Institute of 
Technology, 10 West 32nd Street, El-243, Chicago, IL 60616; 312-567-8867/8875; Jtodd@iit.edu 
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Stress Oriented Hydrogen Induced Cracking (SOHIC) is a kind of corrosion that occurs in many different ferrous metals, 
namely steels. The phenomenon occurs anywhere that metal is exposed to an environment of free hydrogen ions. The ions 
find their way into the crystal lattice of the metal and weaken bonds, making the metal more brittle and more susceptible to 
cracking and fracturing. Two types of pressure vessel steels (the kind used in oil tankers) were tested for strength changes in 
relation to how long they had been under stress in a highly concentrated hydrogen environment. An apparatus is set up that 
applies a single force three times to the test specimen that is submerged in a sulfuric acid solution. The specimen is a cathode 
in a circuit where the anode is submerged in the solution, directing the free hydrogen ions from the solution into the 
specimen's fracture point, forming a microscopic crack that is then photographed and analyzed under a microscope. This 
research is necessary for the design of systems that have working ferrous parts exposed to such an environment, so that the 
necessary precautions can be taken to prevent system failure. 
AN INTRODUCTION TO A BOTANICAL SURVEY 
Presenters: 
Rachel Cook, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5434; 
oboean@imsa.edu 
Kris Cox, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5439; 
vdare@imsa.edu 
Mentors: 
David and Sue Gossman, Gossman Consulting, Inc, 45W962 Plank Road, Hampshire, IL 60140 dgossman@gcisolutions.com 
An integral part of the plant world, a botanical survey documents plant life by providing a dried specimen of a plant including 
the front and back of leaves, stem, flower, root structure, and seeds. Continuing the perpetual process of finding and 
acknowledging all plant species, a botanical survey of a piece of farmland in Iowa started in the fall of 1999 and will likely 
last 2 or 3 years. Privately owned by mentors David and Sue Gossman, this land has previously never been surveyed. With a 
multitude of microclimes, the farmland includes many vascular plants, the focus of our survey. After collecting and 
mounting dried specimens, identification of the specimen will occur through careful study of its characterizing features. 
Three specimens of each species were gathered during the fall of 1999 in order to compile three identical collections. The 
three collections are intended to be distributed as follows: the Gossman's farmhouse in Iowa, the IMSA herbarium, and an 
Iowa university herbarium. 
UNDERHAIR STRUCTURE OF CASTOR CANADENSIS AND ITS HISTORICAL IMPLICATIONS 
Presenter: 
Jennifer Creamer, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5340; jenny@imsa.edu 
Mentor: 
John T. Thompson, Biology Department, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, 
Aurora, IL 60506; 630-907-5944; jtt@imsa.edu 
Throughout the history of the fur trade, it was believed that "barbs" or "hooks" on beaver underhairs meshed together to form 
a high quality felt. Research in which the undercoat has been examined to determine what properties give beaver underhair 
its unique felting ability is limited. Treated and natural beaver (Castor canadensis) underhairs were compared to rabbit 
(Oryctolagus cuniculus) and sheep (Ovis aries) hairs using brightfield and electron microscopy. Our observations have 
shown that "barbs" or "hooks" are not present on beaver underhairs. Rather, the fineness, kinkiness, and scale texture of the 
hairs establish the quality of the felt produced. Therefore, the anatomical basis for this historical process, described in 1730 
and currently held as accurate, is in error and needs to be reconsidered. 
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ONLINE LESSONS: LEARN HOW TO MAKE YOUR VERY OWN PAGE 
Presenters: 
Scott Cutler, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5744 
Samir Meghani, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5744 
Advisors: 
John Stark, Foreign Language Department, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, 
Aurora, IL 60506; 630-907-5024 
The world is full of people who can use the Internet but have no clue how to make their own web page. Our inquiry project 
had the single purpose of teaching the average individual how to create a web page. After much research, we finally decided 
the best way to go about teaching this skill. The user must go through a series of eight lessons, each with practice exercises, 
and then complete the final examination. The final exam includes creating a basic web page. Upon completion, a user will 
get their "Web Diploma" and will have the knowledge required to complete their own web site. 
19,b CENTURY SETTLERS' LIME KILN ARCHAEOLOGICAL EVVESTIGATION 
Presenters: 
Megan Dinkelman, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5332; blackcat@imsa.edu 
Kristin J. Ellis, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5310; kristin@imsa.edu 
Laura J. Freund, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5331; glvnis@imsa.edu 
Ashlee K. Riddle, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5430; riddler@imsa.edu 
Samina A. Shaikh, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5332; sshaikh@imsa.edu 
Advisor: 
David Gossman, Gossman Consulting, Inc., 45W962 Plank Road, Hampshire, IL 60140; 847-683-4188; 
Fax 847-683-4212; Research Site 319-686-4272 
Our research involves the excavation and study of a 19* century settlers' limekiln identified at our mentorship site in Iowa. 
By studying archaeology and obtaining basic excavation skills, we are able to identify this historical site and properly study 
the importance of its existence and history. This project will further our knowledge of archaeology, settlers in the Midwest 
region of the country during the 1800s and professional research skills. We will build our own excavating tools and 
equipment in order to study the limekiln and surrounding area. In doing this, we expect to find several discarded artifacts 
from the limekiln. These artifacts will help us to obtain a better understanding of the archaeological process and 19* century 
settlers in our area. 
EXPANDING ONE'S HORIZON: DISCOVERING THE GERMAN CULTURE THROUGH THE GERMAN 
LANGUAGE 
Note: No Presentation Today - Will Present in Spring, 2000 
Presenter: 
Micah Dortch, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5538; micahd@imsa.edu 
Advisor: 
John Stark, Foreign Language Department, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, 
Aurora, IL 60506; 630-907-5000; stark@imsa.edu 
The German language is one of the most important languages in the world, and opens the door to a vast amount of classical 
literature written by some of the most influential thinkers of the 19* and 20* centuries. This project served as the basis to 
acquire a proficient level of communicating in the German language, a start towards a longer goal of being able to start 
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exploring German literature. There is no greater feeling that reading classical literature in its original text. The similarities 
and the differences in the German and the English language were explored, starting with basic grammar structures, and 
basically getting a feel for the language. The presentation will show how one can self-instruct a foreign language. The pros 
and cons of learning without a class will be discussed. For example, it allows one to work at his or her own pace at the cost of 
not having the formal instruction or the consistent instructor. 
CREATING A COHERENT WORLD VIEW: A STUDY IN SELF, SOUL, AND SYMBOLS 
Presenters: 
Micah Dortch, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5538; micahd@imsa.edu 
Jean Lu, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5115; 
azure@imsa.edu 
Charise Pettit, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5625; charise@imsa.edu 
Mentors: 
Michael P. Ososky, President, Applied Computer Technology, 69 LaSalle Street, Aurora, IL 60505; 630-896-2281; 
mike@expocad.com 
Our mentorship involves the exploration of questions that many of us are constantly asking: Who are we? How did we get 
here? What sets us apart from other species? What is the mind? Do we have a soul? Self is where one's consciousness 
resides. It encompasses one's worldview, which includes the individual's perceptions, experiences, and beliefs. One main 
objective of the mentorship is to leam that one must constantly question and doubt reality with the knowledge that one can 
never reach the absolute truth. As a result, there are as many worldviews as there are people in the world. This year has given 
us the background understanding in biological intelligence, which will lead us into next year's topic of the development of 
Artificial Intelligence. 
EXPLORATIONS IN BUILDING A MEDIEVAL TREBUCHET 
Presenters: 
Jodie A. Easley, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5516; jodie@imsa.edu 
Matthew Maly, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5454; raht@imsa.edu 
Timothy Roberts, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5548; troberts@imsa.edu 
Advisor: 
Dr. Claiborne Skinner, History and Social Science Department, Illinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5000; skinner@imsa.edu 
A trebuchet, or counter-weighted sling catapult, was a common engine in medieval sieges. The trebuchet was used for 
hurling large boulders and other objects at castle walls. This trebuchet will have a 12-foot high frame with a 16 foot long 
throwing arm. The construction materials and method used for construction will be a close as possible to that of medieval 
times. The arm will be able to support a counter-weight close to a ton, capable of throwing a small person. 
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PROBING THE BIRTH OF THE SOLAR SYSTEM 
Presenter: 
Rebecca Elsenheimer, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Mentors: 
Dr. Lawrence Grossman, University of Chicago Department of the Geophysical Sciences, 
5734 South Ellis Avenue, Chicago, IL 
Dr. Steven Simon, University of Chicago Department of the Geophysical Sciences, 
5734 South Ellis Avenue, Chicago, EL 
The bulk composition of the solar nebula is known from the composition of the sun. Knowing this allows us to calculate the 
condensation sequence of minerals during the formation of the solar system. Corundum (A1203) is the first to form, followed 
by bibonite (CaAl120i9). Spinel (MgAl204), perovskite (CaTi03) and other minerals condense at lower temperatures. Some 
of these condensates reside as mineral pockets, or inclusions, in certain unhomogenized meteorites. After employing a 
freeze-thaw technique to separate the inclusions from the matrix of a 15-gram sample of the Murchison meteorite, we 
examined a number of inclusions. Using a scanning electron microscope, we were able to identify mineral phases and 
physical properties of the inclusions, which gave clues to their formation. We found a corundum-bearing hibonite inclusion, 
a number of hibonite-spinel spherules, and several olivine-pyroxene (O-P) inclusions. The sizes, textures, and chemical 
compositions of the inclusions give clues to how quickly they cooled and under what conditions, furthering our 
understanding of the solar system. 
LIFE OF FRENCH FUR TRADERS AND SETTLERS 
Presenter: 
Joshua E. Ennis, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Advisors: 
Dr. Claiborne Skinner, History and Social Science Department, Illinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, IL 60506 
The life of the voyageurs - the fur traders in Canada and the Northern United States - was a hard one. The traders had to 
spend many days paddling in cramped conditions to get to their destinations. Hunger and starvation were constant threats. 
Often there was not much food. Much of it was hunted, gathered, or traded for with the native Americans. This was often 
complicated, as only some of the tribes of native Americans were friendly to the French and attacks on the French were not 
uncommon. When the voyageurs were on land, living conditions were extremely cramped. Everything occurred in close 
quarters. During my presentation, I will discuss these issues as well social classing and benefits and disadvantages to life as a 
French fur trader or settler. 
JAMES JOYCE'S ULYSSES: REDISCOVEMNG THE ORDINARY 
Presenter: 
M. Blaine Eubanks, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Advisor: 
Michael Casey, English Department, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, 
Aurora, IL 60506; 630-907-5000 
James Joyce's Ulysses is a challenge on multiple levels. It has been a challenge to my reading as a novel unlike any I have 
encountered before. The last two years have been spent reading and studying Ulysses, attempting to discover what it is that 
makes this supremely strange novel so difficult, so obscure, and so unbelievably fascinating. It is only in retrospect that I can 
truly understand Joyce's intent in this massive work. To him, the "unimportant": the thoughts and actions of the middle class, 
the otherwise ignored, become fantastic. Through the study of what is basic, trivial, and largely ignored in human nature, 
Joyce takes on a unique perspective that makes his work both difficult and rewarding to read. Ulysses is a challenge to all 
literature, before and after, in its depth, realism, and treatment of the "unimportant". By voicing an ignored side of our nature, 
Joyce recalls the basic in all of us up from a miasma of fairy-tales and into the adulterous bed of Poldy and Molly Bloom. 
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CONSTRUCTION AND RESEARCH OF A SONOLUMINESCENCE APPARATUS 
Presenters: 
M. Blaine Eubanks, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Dustin Hendrickson, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Advisor: 
John Eggebrecht, Science Department, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 
Sonoluminescence is a miniature laboratory resting at the frontier of physical research. At the center of a quartz flask filled 
with degassed water, a bubble is bombarded with intense sound waves, producing picosecond light bursts. This light 
hypothetically occurs due to intense pressure changes on the surface of the bubble. Our objective in this experiment has been 
primarily to build a sonoluminescence apparatus, using methods outlined in the February 1995 issue of Scientific American 
and elsewhere. Inadvertently we have learned many other techniques and methods of analysis. Through our research, we 
found inadequacies in the Scientific American article, which led us to different sources. We made several contacts with 
people that attempted, and some that succeeded, in reproducing the phenomenon. Through the construction of a basic circuit 
board and the use of supplementary electronic devices, we have learned many principles and concepts of electrical theory. 
Thus our project has been not only a study in reproducing sonoluminescence, but also an excellent exercise in exploring and 
understanding the workings behind practical electrical systems. Sonoluminescence holds great tangible potential. As a 
possible model for cold fusion, and as a frontier laboratory for physical study, the opportunities for study and research will, 
upon creation of our apparatus, be limitless. 
THE ORIGIN OF MENNONITES AND THEIR MIGRATION THROUGH EUROPE 
Presenter: 
Megan Fast, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Advisor: 
Dr. Christian Nokkentved, History and Social Science Department, Illinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5000; dmok@imsa.edu 
This project focuses on the migration of Mennonites through Europe and finally to America. The Mennonites evolved from 
the Anabaptists who began in the early 16* century. They believed in baptism because of an acceptance of Jesus Christ and 
an understanding of faith, not just a ritual performed at birth. They were pacifists who believed that religion should be based 
on a personal relationship and that the Bible should be read and studied by all believers' not just priests. The Mennonites 
were persecuted everywhere they went, mainly because of their pacifist beliefs so they moved a lot. They moved from many 
different places in Europe to settle in Prussia, then to Russia and but the 19* century many moved to the United States. I 
have created an outline of the major movements of Mennonites throughout their history. 
A STUDY OF THE DEGRADATION PRODUCTS OF LYCOPENE AND THEIR LINKAGE TO PROSTATE 
CANCER 
Presenter: 
Marissa Fierz, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5638; bmwmaf@imsa.edu 
Mentor: 
Dr. Richard B. van Breemen, Department of Medicinal Chemistry and Pharmacognosy, University of Illinois College of 
Pharmacy, Chicago, IL 60612; 312-996-7107; breemen @uic.edu 
Lycopene, a potent antioxidant carotenoid that causes the red pigmentation of tomatoes, has been correlated through 
epidemiological studies to lower the risk of prostate cancer. Whether lycopene or its degradation products might be 
responsible for cancer chemoprevention is under investigation. Using high performance liquid chromatography (HPLC) and 
liquid chromatography-mass spectrometry, degradation products of lycopene are being isolated for evaluation as anticancer 
agents in human prostate cancer cell cultures. These degradation products are being characterized using tandem mass 
spectrometry and UV/vis absorption for preliminary structural elucidation. During bioassay-guided fractionation, HPLC 
fractions containing lycopene degradation products are evaluated in 96-well plates for anticancer activity. Positive fractions 
are then analyzed using tandem mass spectrometry and UV/vis spectrophotometry and re-fractionated as necessary to isolate 
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and identify active compound(s). Isolated compounds are reassayed for anticancer activity in cell culture. These studies will 
help clarify the connection between lycopene and the prevention of prostate cancer. 
TREATING PKU: FROM THE DffiT TO ENZYME THERAPY 
Presenter: 
Madilyne Fogarty, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5346; mfogarty@imsa.edu 
Advisors: 
Dr. Richard Dods, Chemistry Department, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 
John Thompson, Biology Department, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 
Phenylketonuria (PKU) is an inborn error of metabolism. It is caused by a recessive allele and affects 15,000 infants annually 
in the United States. Patients affected by PKU are missing phenylalanine hydroxylase, an enzyme that transforms 
phenylalanine into tyrosine. This results in a build up of phenylalanine in the brain. If left untreated, it can cause severe in 
mental development. Over the semester I have examined the causes of the disease, the effects it has on a patient, and how it is 
treated. The main focus of this inquiry is disease treatment. Diet modification is the most common treatment and has thus far 
has been less than ideal. By modifying his or her diet, a patient can greatly reduce the effects of PKU, but is still less likely to 
achieve maximum intellectual potential. In an attempt to find an alternative method of treatment, research has been pursued 
in the possibilities of treatment through gene and enzyme therapy. The possibility of gene therapy has given rise to ethical 
concerns from certain religious groups, but progressive research has still continued. The results have been promising, and it is 
possible that both treatments will be available in the next decade. 
EFFECTS OF LEARNING AND AGE ON THE TAU PROTEIN IN MICE 
Presenters: 
Elizabeth Garrison, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Riddhi Patel, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Mentors: 
Craig Weiss, Ph.D., Department of Cell and Molecular Biology, Institute of Neuroscience, Northwestern University 
Medical School, 303 E. Chicago Ave. Chicago, IL 60611 
John F. Disterhoft, Ph.D., Department of Cell and Molecular Biology, Institute of Neuroscience, Northwestern University 
Medical School, 303 E. Chicago Ave. Chicago, IL 60611 
Tau is a microtubule-associated protein that forms the neurofibrillary tangles associated with Alzheimer's disease. In order to 
explore the effects of tau, research was conducted on mice of the following age groups: 3-5 months, 6-8 months, and 14-16 
months. With these mice, tests were performed in the field of spatial learning. These procedures included a Y-maze and 
open field. Eyeblink conditioning was also used as a test of associative learning. The results were used to monitor the 
learning of mice over several days. The mice brains were prepared for immunohistochemistry after behavioral training in 
order to assess changes in tau as a function of age and learning. Immunohistochemistry was used with a series of antibodies 
to locate tau within the mouse brain. The results were used to discover where tau is located within the brain and to correlate 
this with behavior. Several variations of immunohistochemistry were used to determine the procedure that would yield the 
clearest results in localizing tau within the mouse brain. 
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ENGINEERING A HIGHLY EFFICffiNT, LOW-EMISSION ALTERNATIVE FUEL VEHICLE 
Presenter: 
John Christopher Gholar, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Mentor: 
Dr. Brianno Coller, Department of Mechanical Engineering, University of Illinois at Chicago, Chicago, IL; 
312-996-8530 
On display during this presentation is the University of Illinois first place winner of the international Ethanol Vehicle Team 
Challenge. Fuel prices are rising and there is a need for greater fuel efficiency. Engineering teams from fourteen universities 
were invited by corporate sponsors to meet the challenge of altering the fuel system on a 1999 Chevrolet Silverado enabling 
it to run on E-85, while still mamtaining the derivability characteristics of its gasoline counterpart. E-85 is a fuel consisting of 
85% ethanol and 15% gasoline. The ethanol in E85 is a denatured ethanol with sugars from cornstarch. Ethanol bums 
cleaner, has lower emissions than gasoline and reduces U.S. dependency of foreign oil. No internal engine modifications 
were done to the truck to maintain fuel flexibility. Modifications to the fuel system include E-85 compatible fuel injectors, 
fuel lines, and gaskets; anything that comes in contact with the fuel (rubber and metal) must be ethanol compatible. Other 
modifications were made to the exhaust, gear ratio, and emission control system to meet and exceed emissions requirements 
while maintaining high performance. Two of the vehicles in the challenge were featured in the February 2000 issue of Car 
and Driver under Sloshed Silverado's featuring the trucks from University of Nebraska-Lincoln and Cederville College in 
Ohio (handouts will be provided). The University of Illinois at Chicago (UIC) placed first in all categories of competition, 
which included best fuel economy, cold start drivability, acceleration, cold start emissions, and flame arrestor design. UIC's 
Chevrolet Silverado was featured in the 2000 Chicago Auto Show which proudly boasted of having more than one million 
visitors. Come and experience this exciting presentation! You will discover: 1) current research regarding ethanol powered 
vehicles, 2) why there is a renewed interest in ethanol playing a role in the new technology, 3) who's "fueling" the 
competition, 4) what vehicle alternations are needed to maintain high standards performance while utilizing E-85 as a fuel, 5) 
advantages and disadvantages of Flexible Fueled Vehicles (FFV), and 6) what's in the gasoline you are currently using. 
USE OF HISTORICAL MAPS AS PART OF THE ARCHAEOLOGICAL INVESTIGATION OF BUCK CREEK 
VALLEY 
Presenter: 
Tammy Graff, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5306; tgraff@imsa.edu 
Amanda Raddatz, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5433; raddish@imsa.edu 
Mentor: 
David Gossman, Gossman Consulting, Inc., 45W962 Plank Road, Hampshire, IL 60140; 847-683-4188; 
dgossman@gcisolutions.com 
The Archaeological Investigation of Buck Creek Valley is an exploration of history and prehistory in the area. Historical 
maps have proven to be a useful tool in our research by providing information concerning the time periods under study. They 
have also assisted in locating new sites, seeing differences in land throughout history, seeing the migration of humans into 
and out of the area, and helping us understand why certain artifacts are found in certain areas. We will present various maps 
found at the Maquoketa Historical Society and show how we used them in conjunction with each other by using computer 
overlay features. We will show the location of the various sites, how they have changed over time, and the conclusions we 
have arrived on based on these changes. 
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AN EXPLORATION INTO ALTERNATIVE THERAPEES: ACUPUNCTURE AND ACUPRESSURE 
Presenter: 
Sherri Haas, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5635; slh0183@imsa.edu 
Advisor: 
Dr. John Sippy, History and Social Science Department, Illinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, EL 60506; sippy@imsa.edu 
Traditional acupuncture involves the insertion of very fine metal needles into specific points on the body with the intent to 
relieve pain. Its origins can be traced to China in approximately 2000 B.C. This practice has gained popularity in the United 
States since its introduction in 1971. Traditional Chinese views on the way that acupuncture works differ greatly from those 
of Western practitioners. The use of alternative and complementary therapies are now generally accepted in Western 
Medicine. Several branches of acupuncture treatment have developed including acupressure - the stimulating of points on the 
body using pressure instead of needles, and electroacupuncture, which involves the sending of a weak electrical current 
through the metal needles. The use of acupuncture and acupressure has also recently expanded into the veterinary field. My 
presentation will also include discussion on what acupuncture has been shown to be most beneficial in treating based on 
experiments published in medical journals. 
IF LIFE WERE A MUSICAL 
Presenters: 
Lance Hall, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; lance@imsa.edu 
Heather Holmquest, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; bzzzt@imsa.edu 
Kiersten Kerby, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; galaxie@imsa.edu 
Christopher Tessone, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
tessone@imsa.edu 
Advisor: 
Tony DiSanto, Drama Club, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5995; tony@imsa.edu 
Two of the most prevalent forms of theater, Realism and The Musical, began in the early twentieth century. We have studied 
these two forms and sought to present life and history in song and dance, while preserving the authenticity of the events. 
Focusing on Russia as a study of broad reach, we have written scenes depicting life inside these historical events. The four 
main topics of focus are The Russian Revolution, The World Wars, The Cold War, and the fall of Communism, each 
communicated within the structure that will eventually become a musical, molded around a train ride through the Soviet 
Union's past. A dramatic reading of selected sections will precede a brief discussion of the musical aspects to continue to be 
pursued later. 
THE EXPRESSWAY: CHANGING THE LANDSCAPE OF AMERICA 
Note: No Presentation Today - Will Present at Metro History Fair, Spring-2000 
Presenters: 
John Hamman, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Samir Meghani, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506 
Mike Stukel, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Advisors: 
Kenneth Guest, History and Social Science Department, Illinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, IL 60506 
Bernard Hollister, History and Social Science Department, Illinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, IL 60506 
Prior to the widespread building of expressways in the early 1960's, the majority of Chicago's population, along with many 
other cities across America, was contained within the central city. The city was a diverse blend of the many different cultures 
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occupying it. These cultures could be seen at all times interacting amongst themselves and with each other. The opening of 
the Congress, Dan Ryan, and East-West expressways in the 1960's changed the social, economical, and racial make-up of the 
city. The construction of these massive divided highways, tore apart many of the communities in their paths, and blocked 
communication between the parts. As the expressways grew, "white flight" began. Middle-class, educated Caucasians who 
could afford to buy and maintain automobiles, slowly moved their families further away from the crowded cities for the 
spacious communities located just off the edges of the city. The non-white population, however, could not do the same. The 
image of the city slowly became associated with poverty and homelessness. 
A BEAUTY, A BEAST, AND A ROSE 
Note: No Presentation Today - Will Present in Spring, 2000 
Presenter: 
Katrina Herrmann, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5410: iavnine@imsa.edu 
Advisor: 
Tony DiSanto, Drama Club, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5000; tonv@imsa.edu 
There are many symbols and meanings in "Beauty and the Beast." What these are, and how they construct a "Beauty and the 
Beast" type tale will be discussed. The symbols include the two main characters, the rose, Beauty's family, and other 
variables. The rose, for example, is a symbol for the Beast's power/enchantment in some stories, and in others it is a symbol 
for his love. What constitutes a "Beauty and the Beast" tale will also be introduced for mind stimulation. Discussion will be 
based on specific retellings including La Belle et La Bete (1946), Disney's Beauty and the Beast, La Belle et La Bete, 
Passion, Rose Daughter, Cupid and Psyche and Beauty: A retelling of the Story of Beauty and the Beast. 
GENE MUTATIONS IN INBRED POPULATIONS AND MOLECULAR TECHNIQUES OF DETECTION 
Presenters: 
Laura Hittmeier, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5134; momsangl@imsa.edu 
Stephanie Rankin, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5134; srankin@imsa.edu 
Advisors: 
Dr. Don Dosch, Science Department, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5943; ddosch@imsa.edu 
Dr. Susan Styer, Science Department, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, 
Aurora, IL 60506; 630-907-5943; sstyer@imsa.edu 
In small, breeding populations, mutations become apparent due to inbreeding. Smaller societies contain fewer people, and 
therefore, closely related inhabitants tend to mate. This inbreeding has been found to cause a more prevalent appearance of 
some rare genetic traits and diseases. We researched the gene frequencies in two inbreeding societies: the Amish and the 
Ashkenazi Jews. In the Amish society, Crigler-Najjar is a common genetic disease, which is characterized by a lack of a 
liver enzyme crucial for removing a toxic substance, bilirubin from the blood. Tay Sachs Syndrome, commonly found 
among the Ashkenazi Jewish population, is an autosomal recessive neurogenitive disorder caused by a deficiency of the a 
subunit of the enzyme hexosaminidase. To understand the lab techniques necessary to develop a genetic screen, we 
performed polymerase chain reaction (PCR) using multiple primers to amplify different sequences of DNA. To employ this 
technique to illuminate DNA transmission within families, we studied the DNA of multiple sibling pairs. By knowing the 
location of specific gene mutations and understanding their effect on humans, one can work to find measures to prevent their 
occurrence or lessen the symptoms of the disease. 
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COLOR PHOTOGRAPHY: TECHNIQUE, CHEMISTRY, AND MECHANICS 
Presenters: 
Andrew Hodgetts, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Michael Olson, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Advisor: 
Clay Sewell, Fine Arts Department, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, 
Aurora, IL 60506 
For our inquiry, we have focused on the effects of color in photography and how this can and has been utilized to fully 
convey an emotion. Reading texts on this topic has given us a fine understanding of the intricate process of seeing and 
perceiving. Setting our prints against the texts' messages, we learned how to better induce a mood through color. We looked 
at other artists' prints to get a better understanding of this and the techniques involved in photography, such as use of 
contrast, form, and line. We will be showing slides of our work and some other artists' work to share what we have learned 
about color, and its significance in the arts. Also, we will have some of our prints hanging in the main building to display 
what we have accomplished this year. 
THE RECOVERY AND FUTURE OF THE CUBAN ECONOMY 
Presenter: 
Andrew Hoesley, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5743; hoesley@imsa.edu 
Mentor: 
Fred Fleischbein, President, Global Business Alliance, Inc., 445 West Erie Suite 109, Chicago, IL 60610; 312-280-0183 
The economy of Cuba is still recovering from the loss of large Soviet subsidies in the early 1990's. The Cuban government 
has attempted to revive their nation through various measures, including unprecedented encouragement of foreign investment 
and increased trade with market economies. Such changes contrast with the nation's Socialist system, in which the 
government strictly controls prices, employment, and trade. This presentation will examine the effectiveness of the actions 
the Cuban government has taken to encourage growth. It will also forecast the future health of the Cuban economy and the 
prospects of a Socialist system that has introduced capitalist measures. 
GRAIN GROWTH KINETICS IN A SILVER 1.12% MAGNESIUM ALLOY 
Presenter: 
Sarah Hoffman, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5342; sarahh@imsa.edu 
Mentor: 
M.J. McNallan, Professor of Materials Science, Department of Civil and Mechanical Engineering, University of 
Illinois-Chicago, Chicago, IL 60607; 312-996-2426; mcnallan@uic.edu 
An Ag-1.12%Mg alloy used as a sheath for high temperature ceramic superconductor wires is heat-treated to increase 
strength, performance, and strain tolerance reliability in high magnetic fields. Heat treating causes both internal oxidation and 
grain growth. In internal oxidation, 0 2 dissolves in Ag, diffuses into the alloy, then reacts with Mg to form a MgO 
precipitate. In grain growth, the grain boundaries are crystal defects where Ag atoms will diffuse, when the temperature is 
high enough. At these temperatures, the atoms rearrange to grow the grains and reduce the number of grain boundaries. 
Internal oxidation and grain growth inevitably affects and interferes with each other. The MgO particles formed by oxidation 
tend to cluster in and pin the grain boundaries, blocking grain growth. These factors had previously only been analyzed 
together. The goal of this project is to determine whether it is the internal oxidation or the grain growth that affects the 
physical and mechanical properties of the alloy. By sealing the Ag-Mg samples in vacuum tubes, the internal oxidation is 
minimized and one can characterize the grain growth kinetics without oxidation over a range of times and temperatures. The 
samples were analyzed using Image Pro Plus™ to quantify the average grain size after heat treatments for different times and 
temperatures. 
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BIOMECHANICAL ANALYSIS OF THE POSTEROLATERAL INSTABILITY OF THE KNEE AND ITS 
SURGICAL RECONSTRUCTION 
Presenter: 
Jung Woo Hong, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5508; jwh82@imsa.edu 
Mentor: 
Li-Qun Zhang, Sensory Motor Performance Program, Rehabilitation Institute of Chicago, 345 E Superior Street, Chicago IL 
60611, Department of Orthopaedic Surgery, Northwestern University, 303 E Superior Street Chicago IL 60611, 
Department of Physical Medicine and Rehabilitation, Northwestern University, 345 E Superior Street Chicago IL 
60611: 312-238-4767: l-zhang@nwu.edu 
Posterolateral instability of the knee, many times related to sports injuries, causes pathological and biomechanical changes 
within a person. Losses of stability in the external rotation and varus laxity of the knee are seen. The effects of bicep tendon 
tenodesis and an Achilles tendon allograft on external rotation and varus laxity were measured in 6 degrees of freedom using 
a Flock of Bird system and a 6 degree of freedom goniometer. Fresh-frozen cadaveric specimens with artificially induced 
injuries were used in this experiment. Each specimen had undergone sectioning of the posterolateral structures and of the 
fibular collateral ligament. External rotation and various tests were done at 4 different flexion angles for each knee in the 
intact and injured state, along with the injured knee having the two different surgical procedures. Initial results showed that 
the bicep tendon tenodesis was more effective in reducing static laxity in the knee with posterolateral instability vs. an 
Achilles tendon allograft. Specific data from the experiment will be available in time for presentation day. 
THE MASSACRE OF NANJING BY JAPANESE AGGRESSION DURING WORLD WAR II 
Presenters: 
Boning Huang, Illinois Mathematics and Science Academy, Aurora, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5236; link0@imsa.edu 
De Huang, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5448; dehuang@imsa.edu 
Yun Ji, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5741; yunji@imsa.edu 
Xiao Tsai, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5236; xiaotsai@imsa.edu 
Advisor: 
Dr. Robert Kiely, History and Social Science Department, Illinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5977; oldstuff@imsa.edu 
On November 11, 1937, after securing control of Shanghai, the Japanese army advanced towards Nanjing from different 
directions. In early December, the Japanese troops were already in the proximity of Nanjing. On December 9, the Japanese 
troops launched a massive attack on the city. On the 12*, the defending Chinese troops retreated to the other side of Yangtze 
River. On December 13*, the 6* and the 116* Divisions of the Japanese army entered the city. At the same time, the 9* 
Division entered Guang Hua Gate, and the 16* Division entered Zhong Shan Gate and the Tai Ping Gate. That day, Nanjing 
fell to the Japanese. In the next six weeks, the Japanese committed the infamous Nanjing Massacre, or the Rape of Nanjing, 
during which an estimated 300,000 Chinese soldiers and civilians were killed, and 20,000 women were raped. During the 
massacre, the Japanese committed a litany of atrocities against innocent civilians, including mass execution, rape, looting, 
and burning. It is impossible to keep a detailed account of all of these crimes. However, from the scale and the nature of these 
crimes as documented by survivors, the chilling evidence of this historic tragedy is indisputable. 
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PARTICLE PHYSICS EXHIBITS OF FERMI NATIONAL ACCLERATOR LAB ON THE WEB 
Presenter: 
De Huang, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5448; dehuang@imsa.edu 
Mentor: 
Liz Quigg, Computing Division, Fermi National Accelerator Laboratory, Batavia, IL 60510; liz@fhal.g 
The goal of the Fermi National Accelerator Laboratory (FNAL) labyrinth project is to spread the concept of particle physics 
to students all over America through the World Wide Web. Each section of the web page is based on exhibits presented in 
the Leon Lederman Science Education Center located at the FNAL. Extensive JavaScript language and HTML was used 
during this process. Users choose the different types of quarks in different combinations to create different baryons (such as 
protons, neutrons, or lambdas). During that process they will also earn Einstein Bucks. One part of the web page was 
designed to incorporate the idea of quarks and how they come together to make baryons, one of the essential building blocks 
of atom. The format of the page was substantially different than the actual exhibit at FNAL, but the basic concept and goals 
remains unaltered. 
C.Y.C.L.E. - COMMUNITY YOUTH CREATIVE LEARNING EXPERIENCE 
Presenter: 
Erin Huffington, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5000 
Mentors: 
Connie Vanburent, Executive Director of CYCLE, CYCLE, 1111 Wells, Chicago, IL 60610; 312-573-8920 
George Colone, Associate Executive Director of CYCLE, CYCLE, 1111 Wells, Chicago, IL 60610; 312-573-8920 
CYCLE (Community Youth Creative Learning Experience), with its Wiz Factory of Learning, is a program designed to 
liberate under-served genius. Through this program we are able to aid children, ages 5 - 18 in the areas of mathematics and 
biotechnology. The children who attend CYCLE live in housing projects in inner city Chicago and, due to financial 
constraints, are often unable to reach their fullest academic potential because of the limited opportunities provided to them 
through their school systems. CYCLE is not a tutoring program because the material presented to the children does not 
follow with what is being taught in their classrooms. Instead, it is the goal of CYCLE to introduce these children to new 
ideas and concepts that are above and beyond an average lesson in their schools. The instructors, known to the children as 
Wizards, develop programs that encourage children to discover mathematical and scientific concepts that interest them. 
Activities that help to develop the children's self-esteem and confidence are incorporated into the labs (lessons). By 
providing children with a learning environment where they feel special, intelligent, and safe, we are able to grant them a 
unique opportunity to ask questions and inquire into new ideas. Not only are the students exposed to new ideas, methods, 
and concepts but the Wizards explore new approaches to education. Experimenting with innovative methods of instruction, 
we, as Wizards, are able to present material to the students in new ways. It is our hope that we will be able enhance the 
knowledge base, resourcefulness, and confidence in all of the individual children that participate in CYCLE through 
individual one-on-one instruction and group learning environments. 
ANALYZATION OF JFK CONSPIRACY THEORIES 
Note: No Presentation Today - Will Present in Spring, 2000 
Presenters: 
Jessica Hurlbut, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5636, jess30@imsa.edu 
Erica Leifheit, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5635; aryca328@imsa.edu 
Advisor: 
Michael DeHaven, History and Social Science Department, Illinois Mathematics and Science Academy, 
1500 W. Sullivan Road; Aurora, IL 60506 
There are numerous conspiracies surrounding the assassination of the past American president, John F. Kennedy. Many of 
these conspiracy theories have suggested government involvement, however, these can be neither confirmed nor denied. 
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There are many connections that can be made between these theories and the evidence available to the public. The Grassy 
Knoll and the Picket Fence theories appear to go "hand in hand". Along with the forensic evidence, one could postulate that 
government agencies might have collaborated to exterminate the President of the United States of America. Although some 
speculations appear to parallel each other, the general explanations proposed in the Magic Bullet and the Lone Gunman 
theories obviously contradict each other. The involvement of a foreign government, the Mafia, and terrorist groups are other 
possible hypotheses. Upon the analyzation of our sources, we have determined the validity of the conspiracy theories. We 
outright rejected the Lone Gunman and constructed our own theory, P.O.T.B.E.L.L.I.E.D.G.U.Y.K.L.A.N. (PGK), from 
supporting evidence and already proposed hypotheses. 
MOB WARS ON 42ND STREET: A FTLM 
Presenters: 
Matthew Husky, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5237; mhuskv@imsa.edu 
Yogesh Raut, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5240; yogr@imsa.edu 
Nicholas Rupprecht, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5238; huckster@imsa.edu 
Charles Wang, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5237; bobspam@imsa.edu 
Advisor: 
Nicholas Eliopolus, English Department, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, 
Aurora IL 60506; 630-907-5020; nikelous@imsa.edu 
Mob Wars is a film written, produced, directed by, and starring IMSA students. The plot revolves around the adventures of 
gangsters in space and the plight of a woman torn between two lovers. It is chock full of humor and pays homage to many 
famous movies. The project is still in the production stage, so we will show outtakes of the footage and explain our interest 
in film. We will also have a copy of the script on hand. There will be a bit of a discussion regarding filmmaking techniques, 
and explanation of our influences in this field. 
;THE EMERGENCE OF ZORNS MONSTROUS EMBEDDINGS INTO THE COMPLEX NUMBERS! 
Presenters: 
David Ignacio, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; davidi@imsa.edu: 
630-907-5709 
Jacobus Machalow, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
weasel@imsa.edu; 630-907-5230 
John Schaefer, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; schaefer@imsa.edu: 
630- 907-5729 
Mentor: 
Dr. Arunas Liulevicius, Professor of Algebraic Topology, University of Chicago, Chicago, IL 60637; 
arunas@math.uchicago.edu 
The goal of our research in set theory is to prove that there are a huge number of ways in which one can map the complex 
numbers into themselves, only two of which are continuous. The main tools with which we accomplished this task were 
Zom's Lemma (also called the Axiom of Choice) and Schroder-Bernstein method of cardinalities to sets. Our proof begins 
with the sub-set A of Complex numbers that are roots of polynomials with rational coefficients. Using Zom's Lemma we 
obtained a maximal set M of complex numbers transcendental over A, and realized that the cardinality of M is equal to the 
cardinality of the complex numbers (|A/ = C ). With this new fact we did a little algebra and constructed a function H sub 
S that takes C into C (note: C denotes the set of complex numbers), for all subsets S in M ( H s : C —» CVS c M ). The 
cardinality of the resulting set of Ring Maps from C into C is 2C ( C = 2C = I1 ). 
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EXPLORATION IN CERAMICS, FOCUS ON GLAZES 
Presenters: 
Nancy Ikejimba, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5124; nnci9782@imsa.edu 
Lacey Langguth, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5649; bug01@imsa.edu 
Chailee Mann-Stadt, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5648; chaUee@imsa.edu 
Advisor: 
Clay Sewell, Fine Arts Department, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, 
Aurora, IL 60506; 630-907-5054; clay@imsa.edu 
Most glazes in high school and in many college ceramics classes tend to be visually dull and lacking in color. We set out to 
improve the visual/aesthetic properties of the IMSA ceramics class glazes and provide a greater color and texture scheme for 
future students to use. The first aspect of our inquiry was to research the ingredients that are included in the glazes we would 
be making. We used internet sources as well as book sources to research what happens to each ingredient when it is fired. 
We only made glazes that were to be fired at Cone 5-6 Range (2200° F) because IMSA usually fires at this temperature. It is 
less expensive, takes less time, and there are a variety of glazes that can be fired in this temperature range. The second stage 
was to determine what we wanted in a glaze. We came to the conclusion that we were interested mostly in glazes with 
different finishes: matte, glossy, and satin. We were also interested in adding a variety of colors since most of the glazes 
IMSA had were in the same color family. The ingredients that make up most red glazes are toxic, so we were not able to 
make any reds. A major ingredient in four of the glaze recipes we were interested in making, was not available to us. Our 
last and final step was to observe the aesthetics of each glaze once it was applied to a ceramic piece. A couple of glazes, after 
they had been fired, had defects. One of them crazed, and we are involved in the time-consuming process of trying to correct 
it. There will be two examples of each glaze, one fired in oxidation, and the other in reduction, displayed and available for 
critique. 
CHAT INTERFACE AGENT 
Presenters: 
Prakas Itarut, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Brian Park, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Alger Saldanha, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Mentor: 
Jay Budzik, Dept. of Computer Science, Northwestern University, 1890 Maple Ave., Evanston, IL 60201 
With the growing number of people using the Internet, Internet Relay Chat rooms (IRC) are becoming another place for 
people to socialize. Due to the unexpected increase in the number of users, there are greater varieties of topics being 
discussed. For someone who has not encountered a topic before, we now have created a program under the Java 
programming language that enables the user to locate information about a certain topic on the web. It works in conjunction 
with the mIRC user interface by utilizing the information on log files to search for simUar topics on the Internet. There are 
many benefits to this program. For example, if a user enters a chat room and others are conversing about a topic with which 
the user is not familiar, they may use the program to acquire additional information. On the other hand, if they are chatting 
about a particular subject and the user is well acquainted with the topic but would like to know more, again, they can use our 
program to leam more about it. By providing people with an opportunity to obtain information during conversations, this 
will open up a new way of communicating with knowledgeable audiences. 
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THE TAMING OF THE SCRIPT 
Lavina Jadhwani, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Mentor: 
Jon Gantt, Technical Coordinator, College of DuPage, 425 22nd Street, Glen EUyn, IL 60137 
In this day and age, there are many people who dislike Shakespeare simply because they think that they cannot understand it. 
From a theatrical standpoint, how do we make Shakespeare's works more accessible to the modem audience? A version of 
"The Taming of the Shrew", set in the Old West, is examined from several aspects, as are several other adaptations in the 
form of movies and plays. (More weight is placed on the technical aspect of "updating" a show by changing the locale, etc., 
than literary adaptations.) Focuses on the role of each member of the production team of such a show, their role, and how 
they adapt their creative processes when re-setting a Shakespearean play. Emphasis is placed on the balancing act of trying 
to remain true to the author's text while dealing with a new time period or other concept. Several interviews were conducted 
to determine what people thought of adapting Shakespeare - reactions to specific adaptations, the language, and in general, if 
they thought that adaptations, in general, were a positive change and/or a necessary one. 
APPLICATIONS OF JAVASCRIPT E\ SCIENCE EDUCATION 
Presenters: 
Apurva Jantrania, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5503; bobafett@imsa.edu 
Joe Lau, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5531; kerian06@imsa.edu 
Vishesh Narayen, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5208; vishesh@imsa.edu 
Matthew Stanilawski, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5523; 
mstan@imsa. edu 
David Stears, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5506; dave@imsa.edu 
Mentors: 
David Gossman, Gossman Consulting, Inc. 45W962 Plank Road, Hampshire, IL 60140-8461; 847-683-4188; 
dgossman@gcisolutions.com 
Sue Gossman, Gossman Consulting, Inc. 45W962 Plank Road, Hampshire, IL 60140-8461; 847-683-4188; 
sgossman@gcisolutions.com 
Our work this year has been to further expand the scope of the online units calculator, created last year. Initially, only units 
of length were featured; to date, the number of featured unit types has increased to thirteen. Each unit type contains between 
five and twenty specific units. The purpose of this converter is not only to convert from one unit to another, but also to 
provide background information on each unit. We feel that this sets our converter apart from others on the Internet, because 
it emphasizes the educational aspect of the experience. One of the desired effects is an interest in a topic that the user may 
not have found the desire to research on his or her own. We chose to implement javascript for this task as it is cross-
platform, and provides easy interaction with the user. 
PREFRONTAL CORTEX, DEPRESSION AND SEROTONIN RECEPTORS 
Presenter: 
Sunita Jasti, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5152; sunita@imsa.edu 
Mentor: 
Dr. Thackery Gray, Ph.D., Professor, Department of Cell Biology and Neuroanatomy, Stritch School of Medicine, 
Loyola University of Chicago, IL 60153 
Research in neuroscience has shown that an imbalance of serotonin in the brain may contribute to depression. Serotonin is 
one of over 200 neurotransmitters that enable brain communication. Seven types of serotonin receptors have been identified 
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thus far. Each of these types has several subtypes. For example, type 2 has three subtypes, A, B and C. Studies have 
demonstrated abnormalities of cerebral blood flow and glucose metabolism in the prefrontal cortex of depressed patients. We 
studied prevalence of the serotonin 2A and 2C receptors in the prefrontal cortex of rats. A combination of receptor agonist 
and antagonist was used to identify 2A and 2C receptor activated neurons in the prefrontal cortex. The cells were identified 
by immunohistochemistry and examined on a slide with a microscope. The results showed that the serotonin 2A receptor 
activated cells were predominant in the prefrontal cortex. Thus, the serotonin 2A receptors may be more important in 
expression of depression in the prefrontal cortex. 
DPA-TERBIUM CONJUGATES IN DETERMINING NATURAL KILLER CELL EFFICEENCY 
Presenter: 
Kiarash Javanmardian, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5718; kiarash@imsa.edu 
Mentor: 
Carl Waltenbaugh, Immunology Department, Northwestern University, 303 E. Chicago Ave., Chicago IL 60611; 
312-508-4590; waltenbaugh@nwu.edu 
Natural killer (NK) cells defend the body against tumors. To test the efficacy of NK function, murine target cells, Yac-1, are 
often loaded with !Cr, which is released upon lysis. Lysis is determined by radio-label in the cell-free supernatant. Here, we 
used time-resolved fluorescence, taking advantage of the extended fluorescent decay of a terbium (lb). Since fluorescence is 
measured within a postponed time interval, interference from other fluorescent compounds is eliminated. We loaded Yac-1 
cells with dipicolinic acid (DPA). DP A-AM, an esterized form, readily loads into the Yac-1 cells. Within the cell, the AM 
esters are cleaved, trapping DPA. When the DPA labeled Yac-1 cell is lysed by an NK cell, DPA is released into the 
supernatant. The amount of DPA released is directly proportional to the number of Yac-1 cells lysed. The released DPA can 
be quantified with the addition of TbCl. DPA binds to a Tb ion and increases its innate fluorescence by 10,000 times which 
can be read in a fluorometer (exitation 276 nm/ emission 545 nm) and correlated to the relative target cell lysis. NK efficacy 
can be correlated to the fluorescence that arises as a result of the lysis of the Yac-1 cells. This method of determining NK 
cell activity provides a safe alternative to the 51Cr method. 
CLUSTER ANALYSIS OF FLOOR DEPOSITS FROM PUEBLO BLANCO, NEW MEXICO 
Presenter: 
Julia Jennings, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5636; toast@imsa.edu 
Mentor: 
Dr. Winifred Creamer, Associate Professor, Department of Anthropology, Northern Illinois University, DeKalb, IL 
605115-2854; 815-753-7038: wcreamer@niu.edu 
In the interpretation of archaeological data, Pueblo room function is most commonly associated with the artifacts found on or 
near the floor level of a room, known as floor assemblages. In determining room function, floor assemblages are most 
commonly considered the remnants of the last activity carried out by the inhabitants, yet after the occurrence of post-
abandonment behavior, the artifacts may not be representative of such activity. Post-abandonment activities may include 
caching, scavenging, and trash dumping, in addition to the lack of such behavior, known as defacto, or original condition. 
Using floor assemblages from the Pueblo Blanco site, a cluster analysis was performed to classify the rooms into groups 
based on artifacts contained in their floor assemblages. By identifying and interpreting the clusters, the analysis is an aid for 
archaeologists in the determining both room function and post-abandonment behavior. 
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DIFFERENTIAL UPREGULATION OF INDUCIBLE NITRIC OXEOE SYNTHASE (INOS) BY SlOOp AND ITS 
MUTANTS 
Presenter: 
Radhika Joag, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5624 
Mentor: 
Dr. Linda Van Eldik, Department of CeU and Molecular Biology, Northwestern University Medical School, 
Chicago, IL 60611; 312-503-0697 
Alzheimer's disease (AD) is a neurodegenerative disorder characterized by the presence of amyloid plaques and tangles in 
the brain. Glial cells, both astrocytes and microglia, are found surrounding the amyloid plaques in a chronically activated 
state. Activated astrocytes and microgha are known to induce pro-inflammatory cytokines and oxidative stress-related 
enzymes such as inducible nitric oxide synthase (iNOS), which produces nitric oxide (NO). An astrocytic calcium-binding 
protein, S 100(3, is also found to be overexpressed in AD. The goal of this study is to identify the role of S100P in glial 
activation, specifically in terms of iNOS induction. In this study iNOS levels were measured in primary rat astrocytes treated 
with S100P and its mutants, using western blotting. The mutants that were used were two mutants with different calcium 
binding sites (NoEF, a mutant with no calcium binding sites and Caloops with a stronger calcium binding than S100P wild 
type) and the mutant C68V84S which is unable to form dimers due to mutations in the cysteine residues. This study with 
different mutants addresses whether it is the dimer formation or the calcium binding property of S100P that causes it to 
induce glial activation. 
PROCUREMENT POLICEES OF DUPAGE COUNTY MUNICIPALITIES 
Presenter: 
Stephanie Johnson, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5412 
Mentors: 
Theresa Amato, Executive Director, Citizen Advocacy Center, Elmhurst, IL 60126; 630-833-4080 
Terry Pastika, Community Lawyer, Citizen Advocacy Center, Elmhurst, IL 60126; 630-833-4080 
The procurement policies of several different DuPage County municipalities were collected. The policies will be compared 
and contrasted in order to come up with an ideal format for a procurement policy for a town the size of Aurora. The positive 
and negative points of the different policies will be discussed. 
CREATING INTEREST EN MATHEMATICS FOR LOWER ELEMENTARY SCHOOL GIRLS FROM 
CHICAGO'S CABRINI GREEN NEIGHBORHOOD 
Presenters: 
Anjali Joshi, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora IL 60506; 630-907-5607 
Bayly Wheeler, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora IL 60506; 630-907-5323 
Mentors: 
Constance VanBrunt, Executive Director, LaSalle Street CYCLE, Chicago, IL 60610; 312-573-8920 
George Colone, Associate Executive Director, LaSaUe Street CYCLE, Chicago, IL 60610; 312-573-8920 
If children are not challenged at an early age, they may lack the skills and motivation to excel later in life. Cabrini Green, a 
Chicago housing project with primarily African-Americans tenants, has a large population of under-served children. Gifted 
children who live in Cabrini Green lack educational opportunities to accelerate their learning. The Community Youth 
Creative Learning Experience (CYCLE) provides advanced learning experiences to these children. CYCLE continuously 
reinforces in all these children the fact that they are very smart. Research elsewhere has demonstrated that keeping girls 
interested in math is a particular challenge. Math curriculum has been developed by students from the Illinois Mathematics 
and Science Academy (IMSA) for kindergarten through second grade girls that sparks their interest and increase their self-
confidence. Each Wednesday, IMSA students mentor eight girls in kindergarten through second grade. Topics including 
multiplication, area, perimeter and ratios will be covered to advance math skiUs. Girls are given written tests to assess 
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learning after each topic is covered, and again at the end of the year. The program prepares Cabrini Green girls for 
achievement in higher level math and motivates them to be successful in life. 
TAILLESS GENE (TLX) DIVERSITY IN SCHIZOPHRENIC PATIENTS AND CONTROLS 
Presenter: 
Connie Jung, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5651; cjung@imsa.edu 
Mentors: 
Dr. Pablo Gejman, Professor of Psychiatry and Pharmacology. Chief, Genetics of Schizophrenia Research Program. 
Department of Psychiatry, University of Chicago. Jules F. Knapp Research Center, 924 East 57* Street, 
Room R-010, Chicago, IL 60637 USA; 773/834-3060; pgejman@uchicago.edu 
Dr. Alan R. Sanders, Assistant Professor of Psychiatry. Department of Psychiatry, The University of Chicago, 
Jules F. Knapp Research Center, 924 East 57th Street, Room R-004, Chicago, IL 60637; 773-834-3502; 
asanders@yoda.bsd.ucbicago.edu 
It has previously been reported that the tailless gene, TLX, is involved in the brain development of several species. The 
human TLX gene is located on chromosome 6q21, an area where genetic linkage with schizophrenia has been observed. The 
human TLX gene is homologous to the mouse tailless gene. Experiments in mice have shown that the TLX gene is 
associated with behavioral abnormalities including aggression and social withdrawal. We are testing genetic polymorphisms 
of the TLX gene in patients and controls by using several molecular methods, namely, polymerase chain reaction (PCR) to 
amplify part of intron 2 and exon 3, denaturing gradient gel electrophoresis, restriction enzyme gel polymorphism analysis, 
and direct nucleotide sequencing. A test digest with enzyme BstUl in four unrelated individuals showed that three subjects 
were heterozygous (1 wildtype allele and one mutated allele) and the fourth was homozygous wildtype. These results show 
that this TLX polymorphism is common in human populations. We plan to test for association with schizophrenia after the 
molecular phase of the study is concluded. 
DETERMINATION OF WATER PERMEABILITY OF FIBROBLAST MEMBRANES AT LOW 
TEMPERATURES 
Presenter: 
Gaurav Kamboj, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5212; gkamboj@imsa.edu 
Mentors: 
Dr. Jens O. M. Karlsson, UIC EAA Distinguished Assistant Professor, Department of Mechanical Engineering and 
Bioengineering, University of Illinois-Chicago, Chicago, IL 60607-7022; 312-996-5239; karlsson@uic.edu 
Daniel Irimia, Graduate Student, Department of Bioengineering, University of Illinois-Chicago, Chicago, IL 60607-7022; 
312-996-4363; dirimil@uic.edu 
Professor Karlsson's group at the Biothermal Sciences Laboratory (UIC) has developed a general mathematical model to 
predict the survival of ceUs after cryopreservation. Currently, the research is being directed to adapting this model for the 
particular case of fibroblasts. The biophysical properties that need to be determined before this model can be applied to 
fibroblasts are the probability of intraceUular ice formation, permeabUity of the cellular membrane, and volume of free water 
inside the cell. Fibroblasts were observed during the freezing process through a microscope equipped with a cryostage and a 
video camera. Below 0°C the concentration of the solution outside the cell increases with further cooling. This creates a 
hyperosmotic environment which causes the cell to lose water, and therefore to decrease in size. The MetaMorph image 
processing software was used to obtain measurements of cell volume as a function of temperature. From the rate of change of 
cell volume, the water permeability of fibroblast membranes was calculated. The ultimate goal being pursued is the freezing 
of simple artificially manufactured tissues such as skin grafts. 
r 
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AN ESTIMATE OF THE MASS DENSITY OF THE UNIVERSE FROM OBSERVATIONS OF THE GALAXY 
CLUSTER ABELL 576 
Presenter: 
Jared D. Kaplan, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Mentor: 
Dr. Joseph Mohr, Chandra Research Fellow, Department of Astronomy and Astrophysics, University of Chicago, 
Chicago, IL 60637 
Our research has focused on the galaxy cluster Abell 576. We have analyzed data on luminosities, astrometry, and redshifts 
of member galaxies to determine the total cluster mass, a quantity that is dominated by dark matter, through a virial analysis 
and several related methods. We calculate the mass of the steUar matter (baryonic) by assuming direct proportionality 
between galaxy luminosity and mass, and inverse square proportionality between distance and apparent brightness. Using 
results from a previous analysis utilizing X-ray observations, we calculate the mass of the hot gas in the cluster (baryonic) by 
adding the gas and steUar mass, we then compute the cluster baryon mass fraction: the baryon mass divided by the total mass. 
Finally, we estimate the universal mass density parameter, On,, by assuming galaxy clusters contain a representative mix of 
baryons and dark matter. This assumption is reasonable because galaxy clusters are the largest collapsed structures in the 
universe, and we know of no mechanism that can effectively segregate baryons from dark matter on these scales. 
THERD WORLD GROWTH POLICY 
Presenter: 
Isaiah Kasiem, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5228; 
tweedles@imsa.edu. http://thirdworldgrowth.homepage.com 
Advisor: 
Michael DeHaven, History and Social Sciences Department, Illinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, IL 60506; 603-907-5000 
The aim of the inquiry is to examine the decrepit state of the "Third World" and explore how economic growth might be 
induced to improve the standard of living for suffering people in such poor places. The focus is on the Third World because 
it is assumed to have the worse economic conditions in the world, however the idea is to study and stimulate thinking about 
the entire development situation. Ideas and knowledge developed through the inquiry represent reading about the topic and 
reflection. The current situation of the third world and possible ways to induce economic growth have been explored and 
will be discussed in this presentation. 
TECHNOLOGICAL ADVANCEMENTS IN THE VISUAL MEDIA INDUSTRY 
Presenters: 
Melissa Kaye, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5432; aussie@imsa.edu 
Catherine Shartzer, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5647; leo8283@imsa.edu 
Karen Umeki, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora IL 60506; 
630-907-5652; dusty682@imsa.edu 
Mentor: 
Mark Hislop, Video Impressions 2505 East Diehl Road, Aurora, IL 60504; 630-851-1663; VImpressl@cs.com 
Video Impressions is a company dedicated to making videos in numerous forms of visual media, such as training films, 
commercials, promotional videos, CD-ROMS, etc. While working at Video Impressions, we became acquainted with various 
forms of graphical design, as well as advancements in video editing and the basic components of video production. Working 
with our mentor, we were able to leam how to use some of the most recent software available to do these. Using all of the 
acquired techniques, we set a goal to complete a virtual tour of IMSA. In order to achieve this goal we filmed IMSA through 
a visitor's eyes. We then went on to edit our film in several different ways, each one satisfying the viewer's specific curiosity 
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about IMSA. Our intent is for our finished product to be used by IMSA to enlighten prospective students and their parents 
about IMSA campus and facilities from their own home. 
PREVENTION OF SENESCENCE BY TELOMERASE IN HUMAN DIPLODO FIBROBLASTS 
Presenters: 
Lisa Kelly, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 630-907-5411; 
shewws84@imsa.edu 
Melvy Mathew, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 630-907-5653; 
zaria@imsa.edu 
Mentors: 
Kathleen Rundell, Professor of Microbiology, Northwestern University Medical Center, 710 Fairbanks, Chicago, IL 60611; 
312-503-5923; krundell@nwu.edu 
Marlena Wilson, Lab Technician, Northwestern University Medical Center, 710 Fairbanks, Chicago, IL 60611; 
312-503-5923; m-wilsonl0@nwu.edu 
Telomeres are long strands of repetitive nucleotides at the ends of chromosomes. Each time a cell divides, the telomeres 
grow shorter. As the telomeres continue to grow shorter, cells enter senescence. This occurs in human cells after seventy to 
eighty generations. In senescence, cells are no longer able to divide. Telomerase is an enzyme that repairs telomeres and 
prevents cells from entering senescence, leaving the cell immortal. Telomerase expression is present in cancer cells. The 
purpose of our study was to develop immortal human diploid fibroblast (HDF) cells. To accomplish this, the hTERT gene 
was introduced into cells using a retroviral vector. The vims also included genes that expressed resistance to the antibiotics, 
puromycin and hygromycin. The cells were then cultured in media containing the antibiotics, selecting for cells that 
expressed the genes. Control cells were also maintained for comparison. After seventy generations, the control cells no 
longer divided while the experimental cells continued to grow. To test for senescence, beta-galactosidase assays were 
performed. In addition, telomerase assays were used to determine the presence of telomerase. In the future, these immortal 
cells will be used as cell-lines for studying carcinogenesis. 
WINDS OF CHANGE: HOW THE WEVDMILL TRANSFORMED THE AMERICAN WEST 
Note: No Presentation Today - Will Present at Metro History Fair, Spring-2000 
Presenters: 
Lisa Kelly, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60174; 630-907-5411 
Kathleen King, IUinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60174; 630-907-5111 
Advisors: 
Kenneth Guest, History and Social Science Department, Illinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5000 
Bernard Hollister, History and Social Science Department, IUinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5000 
From their invention in the 1850's by Daniel Halladay to present, windmiUs have changed American history. Instead of 
grinding grain as Dutch windmiUs did, American windmiUs pumped water. This proved to be especially beneficial for 
westward expansion. Railroads employed windmills to provide water for the steam-powered locomotives. In conjunction 
with barbed wire, windmiUs improved the cattle industry and ended the open range era. They also allowed western settlers to 
move away from rivers and farm the arid land of the Great Plains. Unfortunately, the westward expansion encouraged by 
windmiUs had catastrophic affects on the Native Americans. WhUe important to this vibrant period in American history, the 
reign of windmiUs was short; they were replaced by gasoline powered pumps and electricity. Many people, however, retain 
windmiUs as a natural source of energy or a decorative reminder of the past. 
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THE LINCOLN HIGHWAY: REFLECTIONS ON THE PAST 
Note: No Presentation Today - Will Present at Metro History Fair, Spring-2000 
Presenters: 
Tania Khanna, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5138; taniak@imsa.edu 
Julie Park, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5151: hipark@imsa.edu 
Advisors: 
Joanne Gerding, History and Social Science Department, Illinois Mathematics and Science Academy, 
1500 W. SuUivan Road, Aurora, IL 60506; 630-907-5021; gerds@imsa.edu 
Kenneth Guest, History and Social Science Department, IUinois Mathematics and Science Academy, 
1500 W. SuUivan Road, Aurora, IL 60506; 630-907-5021; kguest@imsa.edu 
Bernard Holhster, History and Social Science Department, IUinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5021; bernie@imsa.edu 
The Lincoln Highway was America's first transcontinental roadway. Connecting the two opposite coasts of the Atlantic and 
Pacific, the highway traversed along 12 states: New York, New Jersey, Pennsylvania, Ohio, Indiana, Illinois, Iowa, Nebraska, 
Wyoming, Utah, Nevada, and California. In connecting the different segments of American life, the highway not only 
represented the national desire for adventure and independent freedom but the more tangible effects of daily improvement. 
These effects included the growth of roadside commerce, the development of trucking and delivery services, the expansion of 
the suburbs, and the cyclical growth of automobile and highway industries. The object of our inquiry was to evaluate the 
events that enabled these outcomes to occur, as well as to analyze the impact these effects left on the American landscape. 
BUCK DC-DC CONVERTER CIRCUIT 
Presenter: 
Poonam Khatri, Illinois Mathematics and Science Academy, 1500 Sullivan Road, Aurora, IL 60506, 630-907-5324 
Mentor: 
Krishna Shenai, Professor, University of IUinois at Chicago, 851 South Morgan Street, Chicago, IL 60607; 312-996-0763 
A buck dc-dc converter circuit was created on the computer program Saber. 5 volts was stepped down to 3.3 volts. A 
MOSFET, metal-oxide-semiconductor field-efficient-transistor, was used along with a diode, resistor, inductor, and 
capacitor. The circuit was then made most efficient for frequencies of 50 KHz and lOOKHz. The current and voltage at 
different places in the circuit was measured to determine if the circuit was working properly and efficiently. Once optimum 
values for the circuit's inductor and capacitor were found, the circuit was created on a breadboard. This breadboard was then 
tested and the results were observed. 
THE DIGITAL MUSIC REVOLUTION: MP3, PIRACY, AND THE INTERNET 
Presenter: 
Priya Khetarpal, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5144; priya@imsa.edu 
Mentor: 
Fred L. Fleischbien, Global Business Alliance, Inc. 445 W. Erie, Suite 109, Chicago, IL 60610; 312-280-0183; 
fredf@ wwfs .com 
The marketing of music is the process music goes through, from creation to consumption. Currently, the artist creates the 
original music, and record companies produce mass amounts of their music. Then, it is marketed to retail stores and sold to 
consumers. A direct line of communication from artist to consumer is usually not accessible. However, as technology 
develops, the creation of a digital music revolution is making this communication possible. In order to understand how the 
music industry functions, an in depth analysis of the current and possible future markets will be surveyed. Effects of 
technology, and probable developments, will be discussed. Through this analysis, we will see what changes are needed in the 
record industry to create a profitable, stable, and secure market. 
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A NEW WAVE OF CLEANING: CARBON DIOXIDE 
Presenter: 
Richard Kim, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5449; 
ricki@imsa.edu 
Mentor: 
Dr. Kyuil Kim, Chair of Industrial Engineering, Northern Illinois University, DeKalb, IL 60116; 815-753-9980; 
kkim@ceet.niu.edu 
Through working with the inventive Dr. Kim, I was able to comprehend much about the cleaning industry and the many 
factors that are associated with finding the best solvent to use. A lot of research was done in finding the background 
information of carbon dioxide, as well as the best form of distributing it to the cleaning surface. With more ingenious ideas, 
and the elaboration of previous ones, carbon dioxide will soon emerge as the leading solvent in industrial cleaning due to its 
many positive factors. 
ISOLATION AND CHARACTERIZATION OF HUMAN ANTI-aGAL IgG ANTIBODIES 
Presenter: 
Thomas Kim, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5449; 
squid@imsa.edu 
Mentor: 
Dr. Byron Anderson, Dept. Cell and Molecular Biology, Northwestern University Medical School, 303 E. Chicago Ave., 
Chicago, IL 60611; 312-503-4111; b-anderson@nwu.edu 
Successful xenotransplantation, using pig organs transplanted into humans, could potentially solve the organ shortage 
problem for transplantation. It is known that human natural antibodies to a carbohydrate, termed the aGal epitope, of pig 
endothelial cells results in complement activation, coagulation activation, and rejection of the organ. The purpose of this 
study was to isolate the human anti-aGal antibodies and to characterize them in terms of their binding affinities and 
reactivities to endothelial cells. Human y-globulin preparations were obtained from commercial sources. The anti-aGal 
antibodies were isolated by adsorption to and elution from a aGal trisaccharide sequence linked to a silicon matrix. The 
yields of anti-aGal antibody ranged from 1.9% to 2.2%; these percentages are similar to the amounts found in human serum. 
The dissociation constant (KD) was determined using an enzyme linked immunoabsorbent assay (ELISA) technique and 
saturation of binding kinetics. The KD values of the preparations were shown to be 5.8xl0"
8 M and 4.02xl0'8 M. In addition, 
one preparation was crosslinked using dextran hydrazine to create a polymer of the anti-aGal antibody. The crosslinked 
dextran IgG conjugates were shown to be of high molecular weight using Sepharose 4B chromatography. The affinity 
purified human anti-aGal antibody was also injected into mice to determine the distribution of binding to mouse tissues. The 
data showed that endothelium of heart, liver, and kidney tissues were strongly positive for bound human IgG. These results 
provide the methodology for successful isolation and characterization of human anti-aGal antibody and provide the reagents 
necessary to study their role in xenotransplant rejection. 
CREATING A COMPUTERIZED EXTERNAL DEVICE FOR USE IN THE CORRECTION OF TIBIAL 
FRACTURES, MALUNIONS, AND NONUNIONS 
Presenter: 
Kathleen King, Illinois Mathematics and Science Academy, 1500 W. SulUvan Road, Aurora, IL 60506; 630-907-5111 
Mentor: 
Dr. Farid Amirouche, Mechanical Engineering Department, University of Illinois, Chicago, Chicago, IL 60607; 
312-996-3601 
Current methods of fixing tibial fractures, malunions, and nonunions remain imperfect. Often, a small but significant 
deformity is present at the completion of treatment. The Taylor Spatial Frame®, an external device that utilizes six struts to 
give degrees of freedom, has much more success healing these problems. Unfortunately, its manual operation system results 
in small errors. We began to explore the possibility of using the computer-controlled linear actuators to run an external device 
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similar to the Taylor Spatial Frame®. Such an apparatus could eliminate almost aU human error and increase precision to 
within one thousandth of an inch. Many restrictions limited the choice of an appropriate actuator. Its accompanying controller 
and software had to be obtained prior to experimentation. Learning to use LabVIEW®, a platform for the graphics-based 
computer language G, proved essential. Eventually, LabVIEW® will be used to compute the correct lengths of the device's 
struts and control the actuators. Only limited experimentation has occurred to date, but eventually, a computer-controlled 
external device that has the capacity to minimize error in correcting tibial fractures, malunions, and nonunions will be 
developed. 
THE WORDS OF IMSA JUXTAPOSED ON SYNTHESIZED TRIBAL MUSIC 
Presenter: 
Robert S. Kinney, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5452; rkinney@imsa.edu 
Advisor: 
Anthony DiSanto, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, IL 60506; 630-907-5995; 
tony@imsa.edu 
Taking the 5-year business plan of IMSA, a team of staff and students developed a theatrical production for presentation of 
the IMSA future to the Board of Trustees. The production, affectionately known as the 2003 project to the participants, was a 
journey into the creative and into the song line that is IMSA. A brief and inadequate study of Latin and tribal rhythm was 
completed in order to serve as a starting point for writing original music to function as background for a series of recordings 
focused on IMSA as a created entity rather than as an institution. Building on the words of Dr. Marshall, Dr. Hatcher, and 
various others involved with the project, and building on Dr. MarshaU's partiality to the Australian aboriginal spirit, the 
superimposition of the words of IMSA onto original tribal music was the finished product. The writing of the music took 
place on a complex MIDI (musical instrument digital interface) system consisting of a variety of synthesizers, sound 
modules, and computers. Presentation and discussion of the music will be the focus of the presentation. 
SECULAR ETHICS OF HUMAN STEM CELL RESEARCH IN THE CHRISTIAN PARADIGM 
Presenter: 
Robert S. Kinney, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, IL 60506; 
630-907-5452; rkinney@imsa.edu 
Mentor: 
Dr. David B. Fletcher, Professor of Philosophy, Wheaton College, 501 College Avenue, Wheaton, IL 60187; 
630-752-5000; David.B.Fletcher@wheaton.edu 
Human pluripotent cell research is one of the most frequently and intensely argued practices in bioethics settings in the last 
two years. The dignity of the human embryo is being questioned, or rather, is being debated. Of course, where there are 
theologians, philosophers, ethicists, and scientists, all soliciting support from various government agencies, there is a debate; 
and where there is a debate there is a conservative Christian viewpoint to match. Because positions based on a personal 
spirituality tend not to be paid much heed, philosophical and logical justifications must be found for the Christian 
perspective. It is the business of this mentorship to find those justifications in the public debate going on right now in the 
National Bioethics Advisory Commission. The goal is to also find historical validation for these arguments from the giants 
of ancient (Western) philosophy throughout the separation of church and state and to magnify our understanding of the 




Jennifer Kirshenbaum, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5412; peachies3@imsa.edu 
Hadley Null; Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora IL 60506; 
630-907-5637; hadlev@imsa.edu 
Kasia Szremski, Illinois Mathematics and Science Academy 1500 W. Sullivan Road, Aurora IL 60506; 
630-907-5112; tiamenth@imsa.edu 
Mitchell Vaughn- Illinois Mathematics and Science Academy 1500 W. Sullivan Road, Aurora IL 60506; 
630-907-5217; movies@imsa.edu 
Mentors: 
Gabrielle Lyon, Project Exploration Co-Founder/Supervisor, Project Exploration, 5521 S. Blackstone, Chicago, IL 60637; 
773-643-3014 
Heather Marks, Project Exploration On-Site Coordinator, Project Exploration, 5521 S. Blackstone, Chicago, IL 60637; 
773-643-3014 
Dr. Paul Sereno, Project Exploration Co-Founder, Project Exploration, 5521 S. Blackstone, Chicago, IL 60635; 
773-643-3014 
After one day of training with paleontologist Dr. Paul Sereno at the University of Chicago, we were official team members of 
Dinosaur Giants. The exhibit consists of three dinosaurs; an adult Afrovenator, a juvenile Jobaria, and an adult Jobaria. The 
exhibit is housed at Navy Pier in the Crystal Gardens among lush vegetation and palm trees appropriate for the 135 million 
year-old bones of the dinosaurs. Young and old visit the exhibit; their understanding of the new species is dependent on our 
guidance and knowledge of the specimens. It was necessary for us, as the teachers, to use different styles of communication 
with the varying age levels. The challenge was to find the appropriate style of teaching to best fit the learning styles of the 
visitors. 
AN ANALYSIS OF TWO HUMAN SKELETONS FROM THE DOWNERS GROVE MAIN STREET CEMETERY 
Presenter: 
Matthew C. Knisley, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Mentor: 
Dr. Anne L. Grauer, Associate Professor Biological Anthropology, Loyola University, Chicago, IL 60626 
During the summer of 1999, two human skeletons were unexpectedly uncovered in the Downers Grove Main Street 
Cemetery during a project to widen Main Street. The remains were excavated by Midwest Archaeological Research Services 
and brought to the Loyola University Bioanthropology Laboratory for analysis. The goal of the analysis was to gain as much 
information about the skeletons as possible. A macroanalysis of the remains was completed using the protocol outlined in 
Buikstra and Ubelaker Standards for Data Collection from Human Skeletal Remains, which included the development of a 
complete skeletal inventory, the assessment of age at death, sex of the two individuals, and the presence of pathological 
conditions. The individual completeness of the bones present was recorded in the skeletal inventory. Very few pathological 
conditions were detected. However, the conditions present included dental caries, skeletal changes due to arthritis, and 
trauma to ligaments and bone. Morphological changes to the pubic symphysis and auricular surface, as well as the degree of 
cranial suture closure, epiphyseal fusion, and the extent of dental attrition determined the estimates of age at death for the 
individuals. Pelvic and cranial morphology were used to determine the sex of the individuals. Presently, it is believed that 
the two skeletons represent young adult males. One of the individuals is beheved to have been at least between the ages of 
25 and 30 at death, whereas the other individual is believed to have died during his early twenties. 
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Catherine Kuo, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5333; 
ckl@imsa.edu 
Mentor: 
Selcuk Giiceri, Professor and Department Head, Department of Mechanical Engineering, University of Illinois at Chicago, 
Chicago, IL 60607; 312-996-5096; guceri@uic.edu 
Laser-assisted on-line consolidation of thermoplastic composites was previously developed for fabrication of composite 
components in a filament-winding configuration. In this technology, a laser beam is aimed at the consolidation point of the 
incoming tail and substrate, heating and melting the thermoplastic matrix that is subsequently solidified under the pressure of 
the consolidation roller. Investigations showed that highly localized melting/solidification processes diminished the 
formation of residual stresses and produced high quality composite parts. More recent studies extend this technology to 
winding of non-circular components that require continuous control of the laser power. This is achieved by developing a 
control system that adjusts the laser power based on the local consolidation sped and the nip-point temperature. A rastering 
capability is also introduced to be able to wind wide tapes by rastering the laser energy beam along the seam line. This 
presentation reports on the recent developments in this novel technology and presents data on mechanical characterization of 
products, which is achieved through a fixture to determine the internal yield pressure for circular rings. Microscopic 
characterization is also carried out to determine processing related material damage and quality of interlayer bonding. 
THE LOGIC CIRCUIT WITH THE 555 TIMER 
Presenter: 
Gautam Kumar, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, IL 60506; 630-907-5232; 
gk2001@imsa.edu 
Mentor: 
Dr. Krishna Shenai, Electrical Engineering Department, University of Illinois at Chicago, Chicago, IL 60607; 312-996-8530; 
shenai@eecs.uic.edu 
The logic circuit is an electrical timing circuit, which is able to produce time intervals with incredible precision. The 555 
timer sends electrical pulses out to a few electrical devices (two monostables and a set of orgates) to generate two separate 
switching pulses: a single pulse and a double pulse. The pulses may range anywhere from a couple microseconds to a few 
hours. Resistors in the circuit were variable resistors. This means they could be altered to produce different lengths of time. 
In the beginning of the year, I studied basic elements of electronics and the inner workings of the 555 timer. Then, I created 
the circuit on a breadboard and tested it. A computer simulation was then produced on the SABER circuit simulation 
program. Resistor values were altered to find the desired pulse widths, and the circuit will soon be created and tested in its 
final stage on the PCB board. 
WEB BASED EXPLORATION OF CRITICAL PROPERTIES 
Presenter: 
Joonil Kwak, IUinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Mentor: 
Dr. Andreas A. Linninger, Assistant Professor of Chemical Engineering, University of Illinois at Chicago, Department of 
Chemical Engineering, M/C 110, 810 South Clinton Street, Chicago, Illinois 60607-7000; 312 996-25 81; 
linninge@uic.edu 
The critical point, in physics, is the point at which a subcritical substance loses its boundary between liquid and gas and 
becomes supercritical. At a certain critical temperature and pressure substances exhibit special physical properties. This is 
known as the critical state where a substance acquires the properties of both a gas and a liquid. With a subcritical substance a 
boundary exists between the gas and the liquid. When pressure is in an isothermal environment is decrease the volume 
increases. At the point of phase change, the volume with cross a plateau; however, when that plateau becomes null, the 
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difference between gas and liquid is eliminated creating the critical state. One of the largest applications of Supercritical 
Fluids (SCF) is in wastewater treatment. Organically contaminated wastewater can be treated by using Supercritical Water 
Oxidation (SCWO). When the organic contaminants are dissolved into the SCF, compression of the SCF lowers its solubility 
therefore, isolating the contaminants. The critical constants can also be used to evaluate many other constants of given 
substances such as boiling and freezing points. Due to their importance, it is desirable to estimate critical properties of 
certain species. This web tutorial examines three methods of estimation through visual, textual, and interactive lessons. The 
textual section is created using Hyper Text, the visual with multimedia and video clips, and the interactive with a JavaScript 
Applet. In the first section an introduction to the concept of critical properties is simply text based. The second segment 
provides a visual explanation of the several concepts by use of multimedia. It provides an exphcative tutorial on the 
concepts. FoUowing the comprehensive presentation, is and interactive application of the critical properties themselves. In 
this final section, users can directly apply the critical constant estimations through use of a web-based applet. This three-
layered web-based tutorial could serve as a lecture as well as a reference to students interested in physical chemistry. 
THE INTERACTION OF AMERICAN, EUROPEAN, AND ASIAN MARKETS 
Note: No Presentation Today - Presented to Economics Class April 19, 2000 
Presenters: 
Constantine Lales, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Alison Ruddy, IUinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Advisor: 
Michael DeHaven, History and Social Science Department, Illinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, IL 60506 
The symbiotic relationship among American, European, and Asian economics is reflected in their respective currency, debt, 
equity, and strategic commodities markets. By concentrating our area of focus on these four main areas, we were able to 
connect how each affects an individual market, as well as the global market. We discovered not only how these four 
components of the international market function in a symbiotic relationship, but also how the American markets work. After 
we had an understanding of how the economies work with respect to these four fundamental areas, we began to examine 
other areas of interest. The focus for our presentation will be on new technology stocks and how they compare to the more 
traditional stocks on the Dow Jones Industrial Average. Our research has revealed many intriguing questions about the use of 
technology and how it affected the interaction of the markets. Recent advances in computer programs and the Internet have 
allowed us to take our research to new heights and explore new horizons. We were able to readily access information on a 
company for research and investment purposes. With the information superhighway of today, the global market is more and 
more becoming one market, which can be accessed by anyone around the world. With companies around the globe joining 
forces and others expanding into foreign territory, the business world is no longer separated by traditional geographic 
boundaries merely financial. 
AN INTELLIGENT MOBILE PLATFORM: AN EXPLORATION INTO ROBOTICS H 
Presenters: 
Kartik Lamba, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5538; kartik@imsa.edu 
Glenn Tournier, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5538; gpt20@imsa.edu 
Mentors: 
Dr. Carlos M. Puchol, MTS, Lucent Technologies, Indian HU1 Park, 263 Shuman Blvd., P.O. Box 3050, Naperville, IL 
60566-7050; 630-713-5531; cpg@research.bell-labs.com 
Michael E. Lindenmeyer, Illinois Mathematics & Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5959; tfilm@imsa.edu 
The objective of this project is to develop a comprehensive understanding of robotics and its implementation. This project is 
in its second year and is a collaboration between IMSA and Lucent Technologies. To accomplish this, a mobile platform was 
constructed to assist in basic activities in an office environment, such as document and package delivery. Two separate 
computers run onboard the platform. The hardware facets of this project include structural and mechanical design and 
implementation, micro-controllers, sensor arrays and communication subsystems. This year, the main focus was on 
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improving the existing wiring and multiplexing the sensors. In addition, the reliability of the drive system was enhanced to 
provide smoother motor control. On the software side, more advanced algorithms were written to control the movement and 
interface with the platform's environment. The micro-controller (a member of the Motorola 68HC11 family) controls the 
lower level systems on the platform. Momentary switches and infrared proximity sensors detect objects in the vicinity of the 
platform and allow the platform to connect to the outer world. An onboard computer provides the user interface and the 
processing power necessary to guide the platform. This application of robotics has the potential to help increase productivity 
in everyday life. 
ON THE ROAD: SCIENCE EXPLORERS 
Presenters: 
Elizabeth Lawrence, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 630-907-5000 
Margie Markey, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 630-907-5000 
Arthur Pope, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5000 
Chris Young, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5000 
Advisors: 
Britta McKenna, Coordinator of IMSA Kids Institute, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, 
Aurora, IL 60506; 630-907-5040; britta@imsa.edu 
Donielle Newell, Student, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5149; ielle@imsa.edu 
Jennifer Vanichsombat, Student, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5323; jvbat@imsa.edu 
Each year, one of the Science Explorer groups is selected to participate in the 'On The Road' program. The group chooses 
two hours of their best material and goes into the field to elementary schools, to implement it. This year's 'On The Road' 
group was 'Medicine: Past, Present, and Future.' The group, from the beginning of die year until the end of first semester, 
worked to develop an interesting, creative approach to the subject, medicine. Through field trips to the International Museum 
of Surgical Science and the Information Resource Center, the group was able to create a final curriculum that contained 
overheads, two ingenious homemade games, an original video, and many other fun, interactive activities for the children to 
participate in. With the support of Dan Sullivan, creator of the game Infection, and the sponsor, Britta McKenna, the group 
was able to give every single classroom visited a copy of the Real Science CD-ROM and the game, Infection. In the end, the 
knowledge gained by both the group and the children taught was valuable and rewarding. 
IDENTIFYING MUTATIONS THAT ALTER THE FUNCTION OF THE VIRAL REPLICASE IN MOUSE 
HEPATITIS VIRUS (MHV) 
Presenter: 
Linda W. Lee, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5 111; lilangel@imsa.edu. 
Mentor: 
Susan C. Baker Ph.D., Associate Professor, Department of Microbiology and Immunology, Loyola University 
Medical Center, 2160 South 1st Avenue, Building 105, Maywood, IL 60153; 708-216-6910; sbakerl@luc.edu 
Mouse Hepatitis Virus (MHV) is an RNA virus that uses a replicase enzyme to copy its genetic information. We have 
isolated some viruses that have mutant forms of the rephcase enzyme. The mutation affects the function of the replicase 
enzyme. Our goal is to identify the exact site of the mutation that changes the function of the viral replicase. We are working 
with tsF4A, one of the mutant forms of MHV. MHV, the wUd type virus, works as a control group; therefore we will be able 
to identify specific mutations by comparing the sequence of the replicase gene in MHV to that of tsF4A. We hypothesize that 
the gene encoding the replicase enzyme must have been affected at a critical site in the viral genetic information. To find the 
site of the mutation, we amplify specific regions of the virus and compare the sequence between the wild type and mutant 
viruses. This will help to identify mutations that have caused a change in the amino acid. To date, I have discovered a 
mutation at nucleotide position 8768 of the replicase gene sequence of the mutant tsF4A. Further analysis will help us 
determine if this mutation leads to the loss of function of the tsF4A replicase enzyme. 
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CONCEPT DESIGN AND DEVELOPMENT OF AN ALGORITHM FOR TRANSITION GAITS: CHANGING 
FROM ONE WAVE GAIT TO ANOTHER WHILE CHANGING VELOCITY 
Presenters: 
Matthew Lee, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5235; 
lmattda 1 @imsa.edu 
Jay Mowli, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 630-907-5235; 
j53@imsa.edu 
Mentor: 
Dr. Shin-Min S. Song, Associate Professor, University of Illinois at Chicago, 2029 ERF 842 West Taylor Street, 
Chicago, IL 60607-0447; 312-996-2427; smsong@uic.edu 
When dealing with the problem of traversing rough terrain, wheeled vehicles have generally been preferred. However, there 
are some types of terrain, which are too ragged or too steep for these vehicles. In these cases, a legged vehicle is preferred. 
The first step in emulating the motions of a legged creature is to observe the creature itself. After observing the gaits of 
various creatures in nature, the motion of the legs can be expressed as a series of equations. To this end, it has been found 
that the wave gait is the most stable gait. One problem that has arisen has been the development of an algorithm that 
accurately describes the transition from one gait to another. Of particular interest is the transition from one wave gait to 
another while maintaining stability and a constant velocity for the vehicle. After finding equations to describe this situation, 
the next goal was to be able to develop equations that describe a changing velocity due to a change in duty factor. A concept 
design of the robot was also developed in the process. 
THE EFFECT OF HTV-1 VPR ON MICROTUBULE STRUCTURES OF FISSION YEAST 
(schizosaccharomyces pombe) 
Presenters: 
Jennifer Leung, IUinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5000; flood@imsa.edu 
Jill Starzyk, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5000; iacksgrl@imsa.edu 
Mentor: 
Dr. Yuqi Zhao, Director of Molecular Diagnostics Laboratory, Children's Memorial Institute for Education and 
Research/Northwestern University Medical School, 2430 N. Halsted Street, No. 218, Chicago, IL 60614; 
773-880-6608; vzhao@nwu.edu 
Viral protein R (vpr) is an integral component of the human immunodeficiency virus type 1 (HIV-1). Vpr assists in viral 
replication and is responsible for the depletion of human CD4 lymphocytes, two major clinical manifestations of AIDS. One 
effect of vpr on cellular functions is the interruption of cell cytoskeletal structures and chromosomal separation during 
mitosis. Initial observations suggested that the expression of vpr contributed to microtubule dysfunction. Our goal was to 
understand the effects of vpr on the dynamics of the microtubule structures. Microtubules are linear polymers consisting of 
three globular protein tubulin subunits (a l , a2, and pi). During ceU division, spindles are formed from a network of fiber-
like microtubules. Spindle fibers connect the centromeres to the kinetochores of chromosomes and assist in chromosomal 
separation during mitosis. In this study, dynamics of microtubule structures were visualized through confocal microscopy, 
utilizing fluorescent light emitted by a green fluorescent protein, (GFP)-a2 tubulin fusion. When vpr was inactivated, cells 
were normal and spindle fibers could be clearly observed. However, when vpr was expressed, no spindle fibers were visible 
suggesting possible inhibition of microtubule production. Western blot analysis using anti-a tubulin antibodies confirmed 
that a2 tubulin was indeed affected by vpr. Results of these studies suggest that vpr delays mitosis and affects cytoskeletal 
structure, in part by interruption of microtubule production. 
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THE USE OF TECHNOLOGY TO AID THE VISUALLY IMPAIRED 
Presenters: 
Jennifer Levin, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora IL 60506; 630-907-5113; 
elsiemyd@imsa.edu 
Colleen Unger, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora IL 60506; 630-907-5113; 
cmunger@imsa.edu. 
Mentors: 
Leah Gerlach, Deicke Center for Visual Rehabilitation, 2015B.Main St., Wheaton, IL 60187; 630-690-5966 
Dr. Tracey WiUiams, Deicke Center for Visual Rehabilitation, 2015B. Main St., Wheaton, IL 60187; 630-690-5966 
Thanks to the booming medical and technological advances of our time, people live increasingly longer lives. Unfortunately, 
health impediments come with age. The Eye Tec Program of the Deicke Center for Visual Rehabilitation combats visual 
impairment with technology. We conducted an outcome study for the patients of the Eye Tec program and found that while 
most were happy with their new opportunities, some were unsatisfied and wanted additional services. Because the services 
which these patients desired were readUy available at the Deicke Center, we determined that the patients needed to be 
contacted a few weeks after the initial visit to accommodate their newly discovered needs. Overall, the Eye Tec program has 
continued to serve its patients with utmost care and consideration and remain committed to helping the visually impaired. 
ANALYSIS OF THE MLL BREAKPOINT CLUSTER REGION TO IDENTIFY SEQUENCE POLYMORPHISMS 
Presenter: 
Loretta S. Li, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5629; quarious@imsa.edu 
Mentors: 
Deborah Echlin, Ph.D., University of Chicago Hematology/Oncology Dept., 5841 S. Maryland Ave. MC2115, Chicago, IL 
60637; 773-702-6788; dechlin@medicine.bsd.uchicago.edu 
Janet D. Rowley, MD, University of Chicago Hematology/Oncology Dept., 5841 S. Maryland Ave. MC2115, Chicago, IL 
60637; 773-702-6788; jrowley@medicine.bsd.uchicago.edu 
Lydia Smith, BA, University of Chicago Hematology/Oncology Dept., 5841 S. Maryland Ave. MC2115, Chicago, IL 60637; 
773-702-6788; lsmith@medicine.bsd.uchicago.edu 
Nancy J. Zeleznik-Le, Ph.D., Loyola University Medical Center Cardinal Bernardin Cancer Center, 2160 South First Ave., 
Maywood, IL 60153; 708-327-3368; nzelezn@wpo.it.luc.edu 
The MLL gene, located on chromosome band llq23, is involved in chromosomal translocations that result in acute myeloid 
leukemia (AML) and acute lymphoid leukemia (ALL). Virtually all of the MLL translocation breakpoints occur within an 
8.3kb region known as the breakpoint cluster region (BCR). While many of these leukemias occur de novo, between 1% and 
15% of patients treated with topo II inhibitors develop therapy-related acute myeloid leukemia (t-AML) involving the MLL 
gene. To investigate whether genetic polymorphisms within the MLL BCR could explain this observed susceptibility, eleven 
patients treated with topo Il-targeting drugs for various primary maUgnancies were examined. These included five patients 
who developed t-AML involving the MLL gene and six patients who remained disease-free. The MLL BCR of each patient 
was amplified from genomic DNA. The DNA sequence of the BCR from each patient was compared to the two published 
sequences of the MLL BCR. Fourteen sites of potential polymorphism have been identified. In addition to these fourteen 
sites, five tandem "GAA" repeats in MLL intron 6 have been observed in most of the control patients, but four or five "GAA" 
repeats are present in the pubhshed sequences of the MLL BCR and in the t-AML samples studied. Selected PCR products 
from each patient are being cloned and analyzed further to verify the existence of true polymorphic sites. 
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HOW DOES THE FISCAL ALLOCATION OF MONETARY GOODS, AND THE INVESTMENT INTO DATA 
TRENDS IN US MARKETS, AFFECT THE SOLDDITY OF THE CONSUMER ECONOMIC STRUCTURE? 
Presenter: >* 
Kent Limpichareon, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Mentor: 
Carlton McDowell, Morgan Stanley Dean Witter, Chicago IL 60634 
The need for monetary satisfaction has long since been a driving force in the US economy. The process and long term effects 
of Fiscal allocation is a topic little known to the masses and so the problem posed is to find the answers to the effects of 
prudent allocation of monetary goods. Its correlation to historic financial trends and its larger effect on the U.S consumer 
economic structure, amongst the sea of financial data dating back a hundred years was also examined. During the course of 
my mentorship at Morgan Stanley Dean Witter, I researched public economic stability, through both long-term and short-
term data analysis. I employed extensive research into first learning the methods used in the financial arena to fiscally 
allocate monetary goods. Methods included, fix annuities, IRA's, trusts, wills, S&C corporations, mutual funds, etc. After 
learning each technique I ran experiments with each through a simulation and compared it to historical data noting 
fluctuations and anomalies. That data was then compared to the trend of the consumer economic structure. Such research is 
done through Morgan Stanley Dean Witter and materials are provided by its corporate entity. The core of my results was that 
the correlation of monetary allocation to the consumer economic structure is one of solidity and the promotion of individual 
and national stability. 
PATTERNS ON CHAOS: GLOBAL MARKETS IN THE 21ST CENTURY 
Presenters: 
Kent Limpichareon, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Andrew Sapthavee, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Advisor: 
Michael DeHaven, History and Social Science Department, Illinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, EL 60506 
Today, markets around the world react in a complex way that seems very volatile. However, through careful derivative 
analysis, we can find patterns in the chaotic leaps of these markets. Technical and fundamental analysis over large periods 
of time can lead to the discovery of cyclic movement, thus in turn giving us the ability to predict market movement. Power 
spectra make impressive tools, useful in discerning different levels of complexity among distinct time periods. The 
effectiveness of these analyses combined with candlestick and c-wave patterns allow for a quantifiable predictive power, 
forming quantitative tools that allow one to invest soundly. The ultimate goal in our scholarly research is not to 'get rich 
quick' but rather to understand the events and materials, which drive the markets up or down. There was no one individual 
stock or future, which we may use as the paragon for a high yielding pattern. In fact we have learned that the best ten years 
ending December 31,1994 saw only 26% of the traditionally managed active mutual funds beating the index. We studied and 
tested the behavior of the markets through index predictions, which quantify the deviation between the driving forces of the 
different markets. An example of our success in market prediction is the achievement of Dow 10,000, which though careful 
trending analysis had shown a bright future. 
THE INTERACTIVE ELECTRONICS LABORATORY IN INTRODUCTORY ELECTRONICS COURSES 
Presenter: 
Andrea Llenos, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, EL 60506; 
630-907-5152; ree@imsa.edu 
Mentor: 
David L. Naylor, Associate Professor and Director of Interactive Systems Laboratory, Department of Electrical 
Engineering and Computer Science, University of Illinois at Chicago, Chicago, IL 60607; 312-996-6010; 
naylor@uic.edu 
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Standards for science and technology education stress the importance of increasing the level of science and technological 
literacy among students. Students must be better prepared to use and understand future developments in science and 
technology, especiaUy in a world where technology plays an increasingly important role. To become more technologically 
literate, students should be introduced to basic engineering principles at an earlier age. Several classes at the University of 
Illinois at Chicago currently use UIC's Interactive Electronics Laboratory (IEL), an example of a remote laboratory. The IEL 
can be developed as a tool to introduce concepts of electronics and design to less experienced students in middle school, high 
school and introductory electronics classrooms. MARBLE, the software employed by the IEL, allows users to design 
electrical analog circuits and send them to UIC where they are built and measurements are taken. Our task involved 
developing a set of experiments that would introduce students to basic electronics concepts and the use of MARBLE. We 
will discuss our results, the difficulties we encountered, and future applications. 
PRELIMINARY ARCHAEOLOGICAL SURVEY OF AN 19™ CENTURY SCHOOLHOUSE IN JACKSON CO. 
IOWA 
Presenters: 
Amanda Lucek, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5344; lucek@imsa.edu 
Matthew Swenson., IUinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5705; iluvitar@imsa.edu 
Mentors: 
David Gossman, President, Gossman Consulting, Inc., 45W962 Plank Road, Hampshire, IL 60140-8461; 
847-683-4188; dgossman@gcisolutions.com 
Mr. David Gossman discovered the site of the 19th century Buck Creek School on his family farm outside Maquoketa, Iowa. 
Our goal was to leam the story of this schoolhouse and the people who lived with and used it, and at the same time acquire 
basic archaeological skills, both on-site (digging, recording, and flagging) and off (cataloging, research, and artifact care). 
Over the past year we have recovered the remains of cast-iron school desks, porcelain cabinet handles, and other diverse 
artifacts. This prompted the development of a catalog and storage system. Through research at the Jackson County 
Historical Society we have established a map record of the school's existence from 1875 through 1921, and the names of the 
teacher and district officials for much of the school's history. While not significant to the field of archaeology as a whole, 
our work has preserved a part of this region's past, which otherwise may have been lost. 
LITERARY MODERNISM 
Presenter: 
Kaitlyn Luther, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; carmen@imsa.edu 
Advisor: 
Dr. Martha Regalis, English Department, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 
60506; mregalis@imsa.edu 
My Senior Research Project involves a comprehensive study of literary Modernism as it developed between 1880 and 1930. 
Narrative techniques during this period were heavUy influenced by developments in technology. Devices like the telephone 
and new theories about the nature of the physical universe profoundly altered our conception of time, while World War I 
(1914-1919) and the alienation of trench warfare brought about a new view of the self and its relation to the narrative form. 
In reading Henry James, E.M. Forster, Virginia Woolf, WiUiam Faulkner, and T.S. Eliot I have discovered that forms of 
narration are not quickly noticed, but have a profound impact on the reader. Modem narrative style includes a limited 
omniscient narrator as well as the stream-of-consciousness thought process of the characters that is displayed to the reader. 
To understand how this form developed I have also read Freud's Outline of Psychoanalysis. Other readings have included 
Stephen Kem's comprehensive study of this era The Culture of Time and Space 1880-1918, and Paul Fussel's The Great War 
and Modern Memory. 
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DEVELOPING A CURRICULUM TO TEACH THE ETHICAL ASPECTS OF RECENT U.S. HISTORY 
Presenter: 
Jeffrey Margolis, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5220; margolis@imsa.edu 
Advisor: 
Kenneth Guest, History and Social Science Department, IUinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, EL 60506; 630-907-5021; kguest@imsa.edu 
All too often in history classes, the major events that span from the close of World War II until the present are omitted from 
the course out of necessity. It is critical that not only are students exposed to the past, but also evaluate its events using both 
today's standards and those of the time period. Teaching recent U.S. history through its moral and ethical implications both 
teaches history and reflection of the past. No time in history has presented so many moral dilemmas than this last century. 
With the pursuit of knowledge and new technology comes a greater responsibility that the world is often not capable of 
dealing with. To demonstrate this idea, we selected four major events of this past century and examined the ethical aspects 
rather than focusing on facts and dates. By studying the ethical questions that the Tuskegee SyphUis Experiment, the testing 
of nuclear weapons on Americans, the use of agent orange during the Vietnam War, and the controversy of Gulf War 
Syndrome, we were able to see a pattern of skewed morals over the last seventy-five years. It is the goal of this curriculum to 
show how the ethical questions of the past still apply today. Through this method of teaching, we believe that students will 
not only gain a true understanding of the past hundred years, but also will be to able to make connections between different 
events and recognize trends in our history that prove to be universal. 
RELATIONSHIPS BETWEEN PATEENT DEMOGRAPHICS AND TYPE OF INJURY: A CASE STUDY OF 
PATIENTS UNDERGOING PHYSICAL THERAPY AT DELNOR-COMMUNITY HOSPITAL 
Presenter: 
Margie E. Markey, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5105; markey7@imsa.edu 
Mentor: 
Kevin M. Pennington, ATC, Delnor-Community Hospital, Geneva, IL 60134; 630-208-5764; achilles@imsa.edu 
By observing rehabilitation treatment to patients suffering from various injuries and learning about the techniques applied in 
physical therapy, predictions were made about a patient population sample taken from Delnor-Community Hospital during 
the 1999-2000 academic year. It was predicted that two major age groups would appear, 40's to 50's and over age 65. Of 
patients under the age of 30, it is believed that one of the major injuries found would be a torn ACL and that for patients over 
35, their reasons for treatment would be due to lower back pain. It was hypothesized that injuries sustained by teenagers 
would be directly related to sports and motor vehicle accidents. From this sample the following data was collected: age of 
patient, sex of patient, reason for therapy, cause of injury, and duration of time that their treatment lasted at Delnor. On the 
basis of this experience, trends and relationships are determined from the data. 
WALL SHEAR STRESS AND VELOCITY EN BLOOD VESSELS 
Presenter: 
Shefali Mathur, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5107; shefali@imsa.edu 
Mentor: 
Dr. Francis Loth, Department of Mechanical Engineering, University of Illinois at Chicago, 842 West Taylor Street, 
M/C 251, Chicago, IL 60607; 312-413-0329; floth@uic.edu 
The Womersley equation, in the form of a software program, was used to calculate velocity of blood and shear wall stress for 
various vessels in the body. The resulting graphical representation made in Microsoft Excel for wall shear stress agreed with 
literature values. A comparison between magnetic resonance imaging (MRI) measured blood velocities and those computed 
by the Womersley equation were in good agreement. Also, values for vessels on the right side of the body were slightly 
different than those of the left side. This could be due to normal error or due to the "handedness" of the patient. 
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TRENDS OF GERMAN CULTURE 
Presenter: 
Jessica McAlear, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5325; catsrl@imsa.edu. 
Advisor: 
John Stark, Foreign Language Department, IUinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 
60506; 630-907-5024; stark@imsa.edu 
The focus of the research was to discover what a typical German teenage life is like, and how American culture has 
influenced it. This was done through a survey that was sent to IMSA's sister school in Erfurt, Germany. It consisted of 
twenty-nine questions and was given to one hundred students between fifteen and nineteen years of age. Sample questions 
include favorite movie, music group, food and book, along with how much they watch TV, smoke, and drink alcohol. An 
equivalent survey was also given to American teens to compare and contrast results. Preliminary findings show that 
American culture plays a large role in Germany in terms of media, but has a less significant impact in terms of everyday life 
and habits. A trip to Dresden during Intersession also presented first hand examples of Americas influence on culture. 
Similarities and differences between the two cultures will be highlighted. 
TESTING OF INORGANIC MATERIALS FOR BIOCOMPATIBELITY 
Presenter: 
Jessica McAlear, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5325; catsrl@imsa.edu. 
Mentor: 
Dr. Tejal A. Desai, Associate Professor, Bioengineering Department, University of IUinois at Chicago, 
851 South Morgan Street, Room 222, Chicago, IL 60607-7052; 312-413-8723; tdesai@uic.edu. 
The focus of this research was to test inorganic materials, such as silicon, for biocompatibility based on surface energy. The 
purpose is to pave the way towards developing a coating for artificial sensors that will protect them from fouling due to the 
effects of the body. A Fisher Surface Tensiomat was used to measure the tension of water on the various materials in 
dynes/cm. A contact Angle Meter was used to measure the angle a drop of water makes with the various materials in 
degrees. The value of the contact angle of a liquid droplet depends upon the surface energy of the substrate and the surface 
tension of the liquid. Current problems with biosensors will also be discussed. 
TRENDS IN TRIPLET SUSCEPTEBDLITY TO COMPLICATIONS 
Presenters: 
Kelly S. McArdle, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5619; pickles@imsa.edu 
Anson Tang, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5741; anson@imsa.edu 
Mentors: 
J.K. Muraskas, M.D., Loyola University Medical Center, 2160 South First Avenue, Maywood, IL 60153; 
708-216-1067 
E.A. Rochowicz, M.D., Loyola University Medical Center, 2160 South First Avenue, Maywood, IL 60153; 
708-216-9000; erochow@luc.edu 
A retrospective study was performed to help predict which triplet or triplets of a set would need additional medical attention 
as a result of increased susceptibUity to complications before or after birth. Medical records were reviewed from triplet sets 
bom between 1990-1999. For consideration into the study, the following criteria were necessary: gestation of 32-36 weeks, 
survival by all newborns, and admission to the neonatal intensive care unit (NICU) by at least one infant but no more than 
two. Analysis of preliminary data regarding triplet and maternal information revealed 72 percent likelihood that second bom 
infants would be admitted to the newborn nursery (NBN). Most of the infants admitted to the NICU required oxygen for 
approximately 24 hours. This implies that first and third bom triplets are more susceptible to respiratory complications. A 
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commonly recognized hypothesis is that infants deUvered via Caesarian section do not receive the benefit of being squeezed 
through the birth canal. As a result, fluid normally excreted from the lungs during birth requires an outside effort for 
removal. Since all triplets were delivered by Caesarian section, our findings suggest that first and third bom triplets are more 
prone to amniotic fluid retention in the lungs. Possible reasons for this data will be speculated, as well as implications for 
future medical care of triplet sets. 
OPTIMIZATION OF MAGNETIC FIELD HOMOGENEITY WITH RESPECT TO THE NUCLEAR MAGNETIC 
RESONANCE SPECTROMETER COEL GEOMETRY 
Presenters: 
Samir Meghani, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 630-907-5744 
Akhil Narang, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 630-907-5208 
Mentor: 
Dr. Alan Feinerman, Professor and Director of Microfabrications Applications Lab, Electrical Engineering and Computer 
Science Department, University of IUinois at Chicago, Chicago, IL 60607; 312-996-2313 
Currently, magnetic coils used to measure emissions in Nuclear Magnetic Resonance (NMR) spectra distort the applied 
magnetic field. This distortion spreads out the NMR signal's frequency, yielding inaccurate and imprecise results. Our 
research consists of developing and testing a novel coil design, which should minimize these distortions. The magnetic field 
of our coil scheme closely approximates the magnetic field of an infinite cylinder, which produces no distortions. The coil is 
lithographically defined by making cuts on a thin copper sheet backed with dielectric film prior to rolling up the coil around a 
glass capillary. These cuts are arranged along the equator of the cylinder, in order to axially confine the applied current while 
producing minimal disturbance to the magnetic field. Initial project designs are coded for, modeled and analyzed using a 
variety of specialized software. Once the coil is lithographically constructed, the final products are tested in NMR 
spectrometers. Practical applications include increasing the signal to noise ratio in the NMR spectra, thereby aiding in the 
structural determination of molecules. Implementation and standardization in Magnetic Resonance Imaging devices (MRI) is 
also likely. At this point, we are corroborating our initial hypothesis that our coil design does reduce and relieve magnetic 
field disturbances in Nuclear Magnetic Resonance spectrometers. We now need to consider some of the more practical issues 
associated with scientific research including performing a cost versus benefit analysis. Eventually, our goal is to implement 
the novel coil design in future generations of NMR and MRI spectrometers. 
THE ROLE OF ANTIPSYCHOTICS IN THE TREATMENT OF SCHIZOPHRENIA 
Presenter: 
Joel S. Molburg, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 630-907-5443 
Advisor: 
Cheryl McGuirk, Student Leadership Development, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, 
Aurora, IL 60506; 630-907-5057 
Schizophrenia is a mental illness that can completely destroy the life of anyone ranging from the homeless surviving on the 
street to the college educated living a life enriched with happiness. It causes a person to lose touch with reality and enter a 
psychotic state, including hallucination and delusion. It is estimated that over half of those suffering from the illness are not 
treated, because they don't feel they treatment. Those who do seek treatment, voluntarily or involuntarily, can be helped 
through a rather lengthy treatment plan. This plan involves a series of treatment practices, which are based on the phases 
undergone by patients with schizophrenia. One of the most important aspects of the treatment plan involves the use of anti-
psychotics to control developed symptoms. Like cocaine users, schizophrenics acquire an elevation in dopamine, creating 
psychotic effects due to this increase in neural activity. Anti-psychotics bind to neurons, blocking brain cell receptors that 
utilize dopamine receptors as neurotransmitters, in turn decreasing this excess activity. 
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TRANSCRIPTIONAL MECHANISMS REGULATING DIFFERENTIAL EXPRESSION OF THE B2AR IN CD4+ 
TH1 AND TH2 CELLS 
Presenter: 
Nicholas P. Morley, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5719; imsaboy@imsa.edu 
Mentors: 
Adam P. Kohm, Doctoral Candidate, Loyola University Medical Center; Chicago, IL; 708-216-6731; akohm@luc.edu 
Virginia M. Sanders, Ph.D., Associate Professor, Loyola University Medical Center; Chicago, IL; 708-216-6728; 
vsander@luc.edu 
T-helper cell type-1 (Thl) and type-2 (Th2) differentially express the beta-2-adrenergic receptor ( 2AR). Thl cells express 
the receptor, whereas Th2 ceUs do not, and this differential expression may be regulated by transcriptional mechanisms. The 
functional significance of this differential expression includes the regulation of ceUular horning, proliferation, and cytokine 
production. One method of enhancing transcription is through histone acetylation. The acetylation status of histones directly 
influences the packing and availability of DNA to transcriptional machinery. Upon acetylation of histones, DNA is forced to 
unwind from histones and is more accessible to the transcriptional machinery. Due to the importance of acetylation in 
regulating gene transcription, multiple mechanisms exist that either induce or inhibit gene acetylation. Therefore, we 
hypothesized that inhibition of the enzyme responsible for deacetylation enhances B2AR DNA acetylation and the expression 
of P2AR mRNA. Following addition of the deacetylase inhibitor butyric acid, there was a concentration- and time-dependent 
increase in p2AR mRNA expression as determined by reverse-transcription linked polymerase chain reaction (RT-PCR) 
analysis, while the expression of other genes remained relatively unchanged. These results suggest that histone acetylation 
and deacetylation is critically involved in the regulation of p2AR expression. 
WHAT ROLE DOES RB PLAY IN THE CELL DEATH PROCESS? 
Presenter 
Andrea Myers, IUinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5406; drea@imsa.edu 
Mentors 
Dr. Daniel Floryk, Department of Microbiology and Immunology, University of Illinois College of Medicine, 
835 South Wolcott, Chicago, IL 60612; 312-413-0067; dfloryk@uic.edu 
Dunja Lukovic, Department of Microbiology and Immunology, University of Illinois College of Medicine, 
835 South Wolcott, Chicago, IL 60612; 312-413-0067; dunjalu@hotmail.com 
Dr. David Ucker, Department of Microbiology and Immunology, University of Illinois College of Medicine, 
835 South Wolcott, Chicago, IL 60612; 312-413-1102; duck@uic.edu 
To understand the cell death process, it is necessary to understand the normal function of the cell cycle. Many of the 
hallmarks of cell death, including chromatin condensation, genome digestion, and the breakdown of the nuclear envelope, are 
all events that occur normally during mitosis. Recent data indicate that cyclin dependent kinase activity plays an essential 
role in the cell death process. Dominant negative (DN) mutants of Cdk2 and Cdk3, when expressed in cells induced to die, 
have inhibited chromatin condensation and death. Other DN-Cdks have not been shown to have this effect. We know that 
Cdk2 plays a direct role in the cell death process, while the function of Cdk3 is not yet understood. Cdk2 also is known to 
phosphorylate pRb; this is an essential step in the Gl-S transition in the ceU cycle. We wanted to see what role the 
phosphorylation of Rb plays in cell death. We transfected two cell lines, HeLa and U20S, with both wild type and 
unphosphorylatable Rb gene, and compared results to a vector only control group. All cells were analyzed for cell cycle 
distribution, as well as resistance to death stimuli. 
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THE REFRACTIVE STATE OF NOB MICE: A MOUSE MODEL OF CONGENITAL STATIONARY NIGHT 
BLINDNESS 
Presenter: 
Radhika Narla, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5316; shanthi@imsa.edu 
Mentor: 
Machelle Pardue, Ph.D., Research Services, Hines VA Hospital, Hines, IL 60141; 708-202-5910; 
pardue@research.hines.med.va.gov 
Congenital stationary night blindness (CSNB) refers to a human disorder in which patients have a loss of rod-mediated 
vision. Previous studies have shown that a naturally occurring mouse mutation, called nob, resembles many aspects of the 
CSNB disorder. In both cases, the ERG a-wave is normal but the b-wave is not present. Despite this abnormality, no 
degeneration of the retina is found in either species. Both CSNB and nob have been localized to homologous regions of the 
X chromosome. CSNB patients have been reported to be highly myopic (10 diopters (D). The goal of this study is to 
determine if nob mice also have myopia. We measured the refractive error using two methods: retinoscopy and visual 
evoked potential (VEP). Using streak retinoscopy, 50 normal and 52 nob mice were tested. The average refractive error 
(mean + STD) was higher for nob mice (15.8 + 3.6 vs. 13.8 + 3.5D). These data suggest that nob mice are slightly hyperopic. 
We are in the progress of measuring the refractive error using VEP. Future findings will be useful for understanding and 
providing insights into the similarities between nob and CSNB. 
REVISING AND IMPLEMENTING ACTIVITEES FOR THE SPANISH LEVELS 3 AND 5 COURSES 
Presenters: 
Donielle Newell, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5149; ielle@imsa.edu 
Jennifer Vanichsombat, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5323; ivbat@imsa.edu 
Advisor: 
Socorro Cintron, Foreign Language Department, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, 
Aurora, IL 60506; 630-907-5085; cintron@imsa.edu 
Two IMSA students, who have passed both the level 3 and 5 Spanish courses, have worked with Socorro Cintron to help her 
review and revise the topics and class activities taught in these courses. They helped her develop an evaluation component 
and provided a student perspective on how effective the activities were. The Inquiry students reviewed the worksheets used 
in the classroom and labeled each activity with which Standard of Significant Learning or Foreign Language Standard the 
students believe the activity satisfied. They then observed how the student perspective of which standard the activity satisfied 
differed with the teacher's perspective of which standard the activity satisfied. The Inquiry students also developed a survey 
that was given out in the later part of the school year to help determine which activities were most effective. 
HOW CAN STUDENTS USE T H E m PREVIOUS EXPERIENCE TO CONTINUE TO HELP CREATE HANDS ON 
ENRICHMENT TO ENCOURAGE YOUNG LEARNERS AS WELL AS PRESENT A MODEL TO THE 
COMMUNITY OUTSIDE OF IMSA? 
Presenters: 
Donielle Newell, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5149; ielle@imsa.edu 
Jennifer Vanichsombat, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5323; jvbat@imsa.edu 
Advisor: 
Britta McKenna, Coordinator of IMSA Kids Institute, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, 
Aurora, IL 60506; 630-907-5040; britta@imsa.edu 
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The Senior Research students have both experienced the Science Explorers Inquiry and taught at the summer camp. This 
year, they stepped into a leadership role within the program. They began by looking at the evaluations from the past two 
years and worked on ways to continue to improve the program. Throughout the year they oversaw the curriculum teams and 
served as resources. They learned how to guide the various curriculum teams by giving feedback. The Senior Research 
students had to review each curriculum before the final version was approved. The research and evaluation also included 
presenting Science Explorers to the outside community. Preparing to present required the students to create an explanation of 
the Science Explorers model that would be understandable and relevant to others. They wrote an article for a science teaching 
journal and presented Science Explorers at the AAAS/AJAS Conference in February 2000. 
IMAGES OF WAR: AN ARTIST'S REPRESENTATION 
Presenter: 
Korina Pacyniak, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 630-907-5439; 
kori@imsa.edu 
Advisor: 
Dr. James Victory, History and Social Science Department, Illinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5977; jvictory@imsa.edu 
War stirs up emotions in mankind that ran deeper than the political borders that divide nations. The experience of war and 
the emotions brought on by war leave images permanently impressed upon the minds of individuals. These images challenge 
the individual's conceptions of right and wrong. This project is a study of war manifested through art. War has many faces 
and it is my goal to present as many of them as I can, including some of the less politically correct ones. By using an 
extensive base of primary sources such as diaries, journals, poems, letters and pictures, I have created a series of artwork that 
strives to exemplify the underlying and unifying messages of war. My purpose is not to merely recreate battle scenes but to 
challenge the established concepts of war. War is confined to glory and honor, but affects every life it touches, whether man, 
woman, or child. My aim is to tell the stories of the victims, from the glorious soldier to the innocent civilian. The focus of 
the presentation will be the display of the artwork, followed by a short presentation and question and answer session. 
BUCK CREEK VALLEY: INITIAL ARCHAEOLOGICAL SURVEY 
Presenter: 
Stephen Paige, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5705; 
spaige@imsa.edu 
Grace Yang, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5140; 
runaway@imsa.edu 
Mentor: 
David Gossman, President, Gossman Consulting, Inc., 45W962 Plank Rd. Hampshire, IL 60140-8461; 847-683-4188; 
dgossman@gcisolutions.com 
In eastern Iowa, Mr. David Gossman owns a section of land that has many archaeological sites which have the potential of 
being researched and excavated. For each of these sites, an initial site survey needs to be fiUed out and sent to the Iowa State 
Archaeologist; research and excavation can then begin. Over the summer of 1999,1 spent a weekend fiUing out the required 
paper work for five sites. Of these sites, two are pre-historic and three are historic. By doing this paperwork, I have enabled 
the students involved in the archaeology mentorship to start the excavation of three of these sites, two of which are being 
presented by other team members. Also involved in this project was some initial metal detector searches of each of these 
areas. The most significant find was of a full cast iron desk at a one-room schoolhouse site, but we also found artifacts at 
another site. By using resources at the Jackson County Historic Society, I have been able to find out more about the history 
of the area during the last 200 years. This information enabled me to better understand what has happened on Mr. Gossman's 
land during this time period. 
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MONITORING OF THE ANTIPLATELET EFFECTS OF THE COMBINATION THERAPY HEPARINS AND 
GPIIb/HIa INHIBITORS USED IN THE MANAGEMENT OF ACUTE MYOCARDIAL INFARCTION 
Presenters: 
Mita Patel, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5624; 
mita@imsa.edu 
Sejal Patel, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630- 907-5342; 
sejal@imsa.edu 
Mentors: 
J. Fareed, Ph.D, Department of Pathology, Loyola University Medical Center, 2160 South First Avenue, Maywood, IL 
60153; 708-216-5581 
D. Hoppensteadt, Ph.D, Department of Pathology, Loyola University Medical Center, 2160 South First Avenue, 
Maywood, IL 60153; 708-216-4625; dhoppen@wpo.it.luc.edu 
Thrombosis, the formation of disease-causing blood clots, is one of the most significant health problems in the world today. 
In the case of acute myocardial infarction, or sudden heart attack, the attachment of thrombocytes to an occluded coronary 
artery causes it to rupture, leading to the formation of a blood clot. The consolidated platelet-fibrin clot forms a permanent 
plug, which seals a hole in the vessel wall. This clot must be disintegrated and its growth must be arrested to relieve chest 
pain and other problems associated with the heart attack. Recently, several inhibitors of GPIIb/IIIa receptors, which 
ultimately prevent the formation of a clot, have been used in cardiology. Many drugs, such as ReoPro, Aggrastat, and 
Integrilin are given in combination with heparin or low molecular weight heparin (LMWH) and aspirin as standard 
treatments. Heparin and LMWH are anticoagulants that keep the blood in a fluid state. Aspirin and GPIIb/IIIa inhibitors are 
drugs that prevent platelet aggregation. In the current studies, the effects of aspirin, enoxaparin, and GPIIb/IIIa inhibitors 
alone and in combination were analyzed to test their effects on platelet aggregation PFA 100 time and blood clotting times. 
INTERPRETATION OF HUMAN ELECTROENCEPHALOGRAPHY (EEG) SIGNALS 
Presenters: 
Jennifer Peck, IUinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5117; swim@imsa.edu 
Sarah Sanders, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5638; ssanders@imsa.edu 
Mentors: 
Dr. Bin He, Department of EECS and of Bioengineering, University of Illinois at Chicago; 312-996-9259; bhe@uic.edu 
Dr. Hiroshi Sasaki, Department of Bioengineering, University of Illinois at Chicago; 312-996-9259; hsasaki@uic.edu 
The underlying purpose of our experiment is to develop a non-invasive method to record and analyze brain electrical activity. 
This will be of great benefit to persons suffering from Amyotrophic Lateral Sclerosis (ALS) with total motor paralysis or 
those suffering total motor paralysis for other reasons. The techniques we develop would allow such patients to 
communicate without any motor activity through Brain Computer Interface. We are trying to distinguish between right-hand 
actual movement and left-hand actual movement using analysis of electroencephalography (EEG) signals (brain electrical 
signals). These signals reflect brain activity making it possible for us to see which region of the brain is working. We 
recorded these signals from three subjects as they moved their right hand then left hand, under two different conditions, eyes 
open and eyes closed. We apphed frequency analysis and spatial filtering techniques to observe how the signals under each 




THREE-DIMENSIONAL VORTEX WAVES IN A TRANSITION FROM LAMINAR TO TURBULENT FLOW 
PATTERNS 
Presenter: 
Carl Pickerill, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Mentor: 
Dr. David WiHiams, Professor; Materials, Mechanical, and Aerospace Engineering Department; Illinois Institute of 
Technology, Chicago, IL 60616 
In a series of experiments performed at the IUinois Institute of Technology over the past two years, we attempted to explain 
the process of the three-dimensional vortex shedding that occurs behind a circular cylinder. Water provided the medium in 
which our experiments were conducted. It was contained within a closed-cycle water channel, approximately 20 feet in 
length. The principle basis for our measurements resided in the respective Reynolds number (Re) for a free stream water 
volume. Multiplying the free stream flow speed by the diameter of the cylinder and dividing that factor by the kinematic 
viscosity determined the Reynolds number. Most of our measurements were taken at values of Re 180-350. The vortex 
waves within that range underwent secondary instabihties that were measurable both visuaUy and quantitatively. We 
expected and found the existence of a Mode A at Re 190-220, characterized by 3-D wave structures that are greater than the 
cylinder diameter by a factor of four. This represented the "first secondary instability." As Mode A subsided, we attempted 
to find a Mode B, the "second secondary instability" at Re >230, which would be characterized by 3-D structures of the same 
size as the cylinder diameter. By generating an artificial signal using a cosine function, we were able to compare our date 
measurements to an expected result. We found that Mode A did not in fact subside, but was present as Mode B made its 
appearance. This produced an influx of turbulence in the wake flow. Our data was inconclusive as to whether Mode B 
waves exist alone or coexist with Mode A. 
CAN HIV QUANTITATIVE MICRO CO-CULTURE IDENTIFY PATIENTS WITH VIGOROUS CELL-
MEDIATED VIRAL SUPPRESSION? 
Presenters: 
Paul Gregory Pressley, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5539; pressley@imsa.edu 
Hanna Schittek, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5408; aaua01@imsa.edu 
Mentor: 
William Kabat, Laboratory Manager of Infectious Disease Laboratory Section of Maternal and Pediatric ADDS, 
Children's Memorial Hospital, Chicago, IL 60614; 773-880-4907; bkabat@cbildrensmemorial.org 
CD8+(Suppressor) cells from HIV infected persons have been shown to secrete a soluble suppressor factor(s) that down 
regulates viral replication. The suppressor factors) seems to be active in a small percentage of HIV infected persons with 
detectable viral burdens. In several laboratories, atypical HTV quantitative micro co-cultures have been observed in 
longitudinal culture studies that suggest suppressor activity is responsible for the observed atypical patterns. In our study we 
selected a group of putative pediatric suppressor and non-suppressor patients. In order to prove our hypothesis, we used 
specific methodology to isolate the CD8+ cells and the CD4+ cells from each group of patients. We then separated the CD8+ 
and the CD4+ ceUs by a semi-permeable membrane to ensure that suppression of viral isolates could not occur by cell to cell 
contact. We performed this procedure using both exogenous and endogenous viral isolates to determine whether suppressor 
activity is non-specific to viral strain. We feel our findings with this approach and other relevant data will support the 
hypothesis that quantitative HTV micro co-culture can identify patients with CD8+ cell-mediated suppressor activity. 
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PREDICTION OF PROTEIN SECONDARY STRUCTURES USING RECURRANCE QUANTIFICATION 
ANALYSIS 
Presenter: 
Daniel D. Reed, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5751; carolnus@imsa.edu 
Mentor: 
Dr. Charles L. Webber, Jr., Department of Physiology, Loyola University of Chicago, Stritch School of Medicine, 
2160 South First Avenue, Maywood, IL 60153; 708-216-3343; cwebber@luc.edu 
Classical techniques, such as X-ray crystallography, make the determination of protein structures a tedious and time-
consuming task. However, Recurrence Quantification Analysis (RQA) is a relatively new and promising tool for non-linear 
mathematical data analysis. When applied to physiological systems, RQA has been shown to accurately detect subtle 
distinctions within non-stationary data (DNA introns and exons and state breathing patterns in rats). It is hypothesized that 
this analytical tool might facilitate the process of protein structure determination. Previous results have already demonstrated 
correlations between RQA variables and protein secondary structures (alpha-helices and beta-sheets) derived from X-ray 
crystallograpbic data. It would be intriguing if such protein structures could be identified from primary amino acid codes 
alone. Sixty-eight structurally unique proteins were downloaded from the worldwide Protein Data Bank 
(http://www.rcsb.org/pdb/). Hydrophobic substitutions were made for each of the twenty amino acids (Kyte-Doolittle scale) 
to capture the unique physical properties of amino acids in an aqueous environment. The Recurrence Quantification Display 
(RQD) program then analyzed the encoded proteins and results were reported graphically and numerically. Correlations were 
made between RQA variables and known %alpha and %beta structuring, but no clear patterns emerged. The analysis was 
repeated using contact energies between adjacent amino acids, but again correlations between RQA variables and secondary 
structures were weak. It is suggested that first subdividing proteins into specific domains to minimize long-scale 
interferences might strengthen correlations. 
BINDER BURNOUT OF CERAMIC USING PLASMA GAS 
Presenter: 
Ashlee Riddle, Illinois Mathematics and Science Academy 1500 W. Sullivan Road Aurora, IL 60506; 
630-907-5430; riddler@imsa.edu 
Mentor: 
Dr. Selcuk Giiceri, Dean, College of Engineering, Drexel University LeBow, Room 239, 3141 Chestnut Street 
Philadelphia, PA 19104; 215-895-2210; Guceri@Drexel.edu 
This research involves the binder burnout (BBO) of ceramics using plasma gas. BBO is the second step in the rapid 
prototyping (RP) process. Currently, RP researchers are attempting to shift from ABS plastic models to ceramic finished 
parts. In order to use ceramic filament, a wax binder must be added to the material in order to allow the filament to flow 
smoothly through the machine. Once the ceramic part is created, the binder must then be removed to gain back the original 
strength and smoother finish. Conventional BBO methods involve heating the completed part in an oven and slowly 
increasing the temperature at a steady rate to prevent cracking and bubbling. We will be using plasma gas to attempt to 
remove the wax binder faster and with less damage to the original structure. This method is theoretically estimated to work 
200 times faster than the current method of BBO and would cost less. It will also create a smoother finish on the final product 
because this method removes the binder from the outside in, instead of from the inside out. This method wUl prevent excess 
binder and water caught within the structure to form bubbles and blemishes on the finished surface. Also, it is expected to be 
able to remove all of the wax binder and water trapped within the piece rather than merely a large percentage of the binder. 
51 
THE WORLD OF MIGUEL DE CERVANTES THROUGH DON QUIXOTE 
Presenter: 
Tom Rooney, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Advisor: 
Socorro Cintron, Foreign Language Department, Illinois Mathematics and Science Academy, 
1500 W. SuUivan Road, Aurora, IL 60506 
The Spanish author Miguel de Cervantes lived and worked during the end of the sixteenth century and the beginning of the 
seventeenth. Besides his literary profession, he had a variety of other careers. During his life, he spent time as a tax 
collector, a cardinal's assistant, and a soldier. Through such experiences, he was aware of the world around him. The focus 
of this project was twofold. Cervantes incorporates many references to the real events of the time, including those that have 
involved him personally, in his works. I examined these through the use of historical sources such as biographies about the 
author or texts regarding the time. Also, his accounts of the adventures of the unfortunate equestrian, Don Quixote de La 
Mancha, are a setting for many debates among the characters. I studied some of the questions that these raise, considering 
the views of modem critics as well as my own experience. The novel is a link from the past to both what came before and 
what has transpired since its initial publishing. The result is an enduring novel that is as relevant and fascinating today as it 
was hundreds of years ago. 
TWENTIETH CENTURY AMERICA THROUGH BASEBALL 
Note: No Presentation Today - Will Present in Spring-2000 
Presenter: 
Cliff A. Roscow, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road; Aurora, IL 60506; 630-907-5429 
Advisor: 
Michael DeHaven, History and Social Science Department, Illinois Mathematics and Science Academy, 
1500 W. SuUivan Road; Aurora, IL 60506; 630-907-5977; dehaven@imsa.edu 
Research was done on America in the 20* century and on American baseball in the 20* century. Using this information, 
trends were noted between American social trends and its subsequent ways of identifying heroes and analyzing the game. 
Some topics include the changing role and influence of statistics, the changing nature of the hero, and the changing role of 
the media in American perception of the game. 
TIDES OF WAR: THE BATTLE OF JUTLAND 
Presenter: 
Alexander M. Scherer, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
ascherer@imsa.edu 
John R. Thompson, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506: iohnt@imsa.edu 
Matthew A. Tomaszewski, IUinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
mrtomtom@imsa.edu 
Mentor: 
Dr. Robert Kiely, History and Social Science Department, Illinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5977 
Dr. Claiborne Skinner, History and Social Science Department, IUinois Mathematics and Science Academy, 
1500 W. SuUivan Road, Aurora, IL 60506; 630-907-5021 
During our studies into the history of naval warfare, following the progression from sail to steam, we have researched a 
number of important battles upon the high seas. None so more richly detailed the importance of naval warfare to the world 
that the glorious Battle of Jutland in World War I. The Battle of Jutland, an all-out scrap between the Royal Navy of England 
and the upstart power of Germany, was to determine the fate of the world since its conclusion. From signing the death 
warrant to the German navy to ensuring Russia's emergence and a communist society, the Battle of Jutland's far-reaching 
effects continue to be felt to this day. During our presentation, we will recreate this hallmark event with the aid of computer 
production, including detailed maps and graphics demonstrating the course of the battle and its striking conclusion-with our 
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commentaries upon the tactics and strategies utilized by the commanders of both fleets, as well as a complete review of the 
performances of both fleets. To conclude the presentation, our arguments as to the effects of the Battle of Jutland upon the 
modem political institutions and the current state of naval warfare. 
AN INVESTIGATION OF LOW-ENERGY ELECTRON CLOUD INTERACTIONS WITH HIGH ENERGY 
ELECTRON STREAM 
Presenter: 
Polina Segalova, IUinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630 907 5409; spy@imsa.edu 
Mentor: 
Dr. Katherine Harkay, Advanced Photon Source, Argonne National Laboratory Argonne, IL 60439-4800; 
harkay@aps.anl.gov 
I have studied the physics and mechanics of the synchrotron, a type of particle accelerator referred to as the Advanced Photon 
Source (APS) located at Argonne National Laboratory. Using an injector system that consists of a linear accelerator, 
accumulation ring, and a booster synchrotron, electrons are accelerated up to 7 GeV, nearing the speed of light. After 
obtaining this energy, the electrons are injected into the storage ring, which, in its simplest form, consists of strategically 
placed electromagnets and radio-frequency accelerating structures. The electrons exhibit a quantum mechanical property of 
emitting energy known as synchrotron radiation. For 7GeV energy, the radiation is in the form of x-rays. Some of the x-rays 
collide with the interior casing of the storage ring and produce electrons through the photoelectric effect. This interaction 
produces a chain reaction and causes low energy electrons to fill the inside of the tube of the storage ring. A planar retarding 
field analyzer was used to examine the low-energy, background electrons and their properties. By collecting data from the 
synchrotron and using appropriate computer software, my objective was to find the pattern these low-energy electrons were 
traveling in. 
WOMEN IN WRITING 
Presenter: 
Rebecca Seibert, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 630-907-5609 
Advisor: 
Dr. Riva Kuhl, English Department, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5980; rkuhl@imsa.edu 
During this year in inquiry, I have studied women in writing. This exploration has included reading books by and about 
women and writing my own stories and poetry. My interest is currently focused on the biblical tale of Vashti found in the 
first chapter of the Book of Esther. I am writing a piece of historical fiction entailing the reasons behind her decision to not 
come when King Xerxes summoned her. Although bibhcal scholars agree that Vashti never existed, I researched ancient 
Persian culture, customs, and religion in order to make my story as accurate as possible. 
ANTI-MICROBIAL PROPERTIES OF NATURAL PRODUCTS 
Presenters: 
Nan Sethakom, Illinois Mathematics and Science Academy, 1500 W. Sulhvan Road, Aurora, IL 60506; 630-907-5618; 
pbear@imsa.edu 
Eric Szczesniak, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 630-907-5417; 
falcon@imsa.edu 
Advisor: 
Dr. Judy Scheppler, Coordinator of Student Inquiry, Grainger Center for Imagination and Inquiry, Illinois Mathematics and 
Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 630-907-5899; quella@imsa.edu 
This inquiry investigates the effects of natural products on bacterial growth. The strain of bacteria used was E. coli, HB101. 
To test for inhibition, a modification of the Kirby Bauer assay was used; an overnight culture of the bacteria was plated on 
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LB media. Filter disks soaked in a solution of the test substance were then placed on the agar and patterns of growth 
inhibition were looked for near the disks the next day. So far, garlic, cloves, and madras curry powder exhibit the potential to 
inhibit growth. The fact that some of these spices may inhibit bacterial growth is interesting, considering historical 
investigations of food storage and preparation. In order to prevent spoilage when refrigeration was unavailable, people often 
salted or spiced food. Also, spicy dishes are often prominent in hot climates, where food spoils quickly. Projecting into the 
future, substances found in natural inhibitors may replace current antibiotics. Since bacteria constantly develop resistance to 
drugs, knowledge of this sort may prove vital in the future. 
BCL-2 UPREGULATION IN AN IN VIVO MODEL OF ALZHEIMER'S DISEASE 
Presenter: 
Rena A. Shah, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5116; bpanther@imsa.edu 
Mentors: 
Dr. John Lee, Department of Pharmacology and Experimental Therapeutics, Loyola University Medical Center, 
2160 South 1st Avenue, Maywood, IL 60153; 708-216-8269; ilee2@luc.edu 
Mark Walzer, Department of Pharmacology and Experimental Therapeutics, Loyola University Medical Center, 
2160 South 1st Avenue, Maywood, IL 60153; 708-216-9322; mwalzer@luc.edu 
Past research has indicated an up-regulation of bcl-2, a protein that inhibits cell death, during the early stages of Alzheimer's 
disease (AD). In AD, in addition to amyloid P (AP) deposition, there is also an increase in phosphorylation and/or a 
conformational change in tau, a microtubule associated protein. Recently, an animal model of early AD has been developed 
in our lab that has similar pathological changes to that seen in AD human brains following injections of Ap. More 
specifically, we have found a conformational change in tau protein as well as an up-regulation of bcl-2 in neurons 
(Vehicle=4.1 ± 1.3, A =9.8 ± 3.4* mean +/- S.E.M. Bcl-2 positive cells/section; * p < 0.05) induced by an intra-amgydaloid 
injection of Ap. Bcl-2 is thought to be a protective protein that decreases cellular damage. Since the tau changes are 
reversible with time in our model, we believe that the up regulation of bcl-2 is the cell's response to the detrimental tau 
changes induced by Ap. Therefore, our hypothesis is that up-regulation of bcl-2 and tau changes occur in the same neuron. 
The best way to look at the expression of two proteins in the same neuron is by immunofluoresencent double-labeling 
techniques. Currently, we are attempting to label the tau protein with the Tau-2 antibody (Sigma, St Louis MO) and Cy-3 
fluorophore, and the bcl-2 protein with a Bcl-2 antibody (Calbiochem, San Diego, CA) and DTAF fluorophore. 
A WIRELESS POLYVINYLIDENE FLUORIDE SENSOR FOR INFRASTRUCTURE MONITORING 
Presenter: 
Clara C. Shih, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Mentor: 
Dr. Ming L. Wang, University of Illinois at Chicago, Chicago, IL 
Establishing a health monitoring system is of vital importance for all civil infrastructures. However, this effort has been 
stymied in part by the lack of suitable low-priced sensors and associated signal conditioning. Piezoelectric polymers such as 
polyvinylidene fluoride (PVDF) offer an excellent alternative to the present strain gage technology. Indeed, the current 
investigation is a first critical step in the development of a new generation of sensors that will integrate innovations in 
materials technology, signal conditioning, and wireless data transfer. The PVDF film generates an electrical charge when 
mechanically deformed. It is typicaUy a high impedance source (TQ) with a capacitance in the nanofarad range; thus 
measurement of low frequency events have yet to be perfected. StiU, the potential applications and advantages of PVDF are 
numerous. The authors have utilized the charge mode amplification scheme for measuring quasi-static processes. The 
processed signal can then be transmitted to a data acquisition system via a RF microelectronic circuit. Moreover, the PVDF 
film as a transducer may be cut to very small size (1.5 x 5 cm) and is affordable at less than fifty cents per sensor. It requires 
very low power to function and can be embedded in the structure for remote application. In the lab, displacement was 
calibrated with electrical output. Additionally, suitable insulation backing, protective epoxy, and sensor mounting methods 
were tested under different conditions in an environmental chamber as well as in field experiments. The results of these 
characterization tests, along with sample preparation procedure, will be discussed. The basic film is suitable as the core of an 
autoadaptive sensor system for infrastructure monitoring. 
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VEGF EXPRESSION IN T265 AND ST88 TUMOR CELL LINES 
Presenter: 
Maya Srikanth, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, DL 60506; 
630-907-5326; maya@imsa.edu 
Mentors: 
Ian Dang, Research Service, Hines VA Hospital, Hines, IL 60141, Loyola University Medical Center, Department of Cell 
Biology, Neurobiology, and Anatomy, Maywood, DL 60153 
Dr. Geogre DeVries, Research Service, Hines VA Hospital, Hines, DL 60141, Loyola University Medical Center, 
Department of Cell Biology, Neurobiology, and Anatomy, Maywood, DL 60153 
Dr Robert Farrer, Research Service, Hines VA Hospital, Hines, DL 60141, Loyola University Medical Center, Department of 
Cell Biology, Neurobiology, and Anatomy, Maywood, IL 60153 
Neurofibromatosis (NF) is a genetic disease that produces tumors in the gbal or Schwann cells. In their malignant form, these 
tumors are life threatening. They are dependent on an extensive blood vessel network. It has been shown that tumors secrete 
factors that stimulate blood vessel growth (angiogenic factors). We investigated the possibility that cell lines derived from 
malignant tumors expressed the mRNA for vascular endothelial growth factor (VEGF), a potent angiogenic factor. RNA 
from the T265 and ST88 cell lines was isolated. It was then converted to cDNA using reverse transcription (RT). Polymerase 
chain reaction (PCR) using a primer pair specific to the sequence for VEGF followed RT. The PCR products were analyzed 
by agarose gel electrophoresis to determine their size. Amplification products of VEGF are expected to be 567, 516, and 444 
base pairs (bp) in length. T265 showed a band at 444 bp, and a fainter one at 516 bp, indicating that it does express mRNA 
for VEGF. ST88 is still being investigated. 
THE POSITIVE AFFECTS OF RESIDENTIAL LIFE ON IMSA STUDENTS 
Presenter: 
Anitra Sumbry, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5000; phantac@imsa.edu 
Advisor: 
Keith Mcintosh, Assistant Director, Student Leadership Development, Illinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, EL 60506; 630-907-5000; theman@imsa.edu 
Winston and Anchors, authors of a student housing and residential handbook, maintain that "effective residential halls are not 
educationally neutral." They further state that "effective residential halls should promote a student to develop academically, 
socially, physically, and spiritually while providing safe and comfortable living arrangements." Students spend more of their 
time in the residential halls than any other place on campus because of this they encounter more opportunities to leam. 
Residential halls should be a safe environment where students can be amongst their peers to leam. Is IMSA reaching its full 
potential residentially? Winston and Anchors highlight reasons why campuses fail to reach their maximum potential. They 
are: 1) lack of commitment to student development, 2) lack of adequately educated personnel who understand how to 
structure environments and create programs that promote learning, 3) lack of courage in confronting social issues, 4) lack of a 
tradition of excellence in the institution, 5) refusal or inability to invest adequate resources, 6) reluctance to state moral 
positions and values and to act on them, and 7) difficulty in attracting and retaining well educated and gifted staff members. 
The goal of my inquiry was to see how the residential program affected IMSA students. The primary question I posed 
centered on the quality of residential life at IMSA. Has the quality of residential life at the Academy decreased since its' 
opening in 1986? We have all heard the story from Dr. MarshaU regarding the year IMSA opened and how the campus was 
dorm-less, and how IMSA did its best to make sure that students had the best accommodations. Since this initial yea, has the 
importance of residential life diminished? I surveyed past and present students for their thoughts on the subject. 
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OVEREXPRESSION OF HSP60 IN GLIOBLASTOMA MULTIFORMAE (GBM): RELATIONSHIP BETWEEN 
AGING AND PATEENT SURVIVAL TIME 
Presenter: 
Michael Y. Sunu, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5207; 
msunu@imsa.edu 
Mentors: 
Dr. R. A. Kroes, Chief Molecular Neuro-Oncology, Chicago Institute of Neurosurgery and Neuroresearch, Columbus 
Hospital, 2515 North Clark Street, Suite 800, Chicago, IL 60614; 773-388-7880; CEW_rkroes@hotmail.com 
M. G. McLone, Research Technician, Chicago Institute of Neurosurgery and Neuroresearch, Columbus Hospital, 
2515 North Clark Street, Suite 800, Chicago, IL 60614; 773-388-7880; mgmclone@hotmail.com 
Age is a primary indicator of how long patients diagnosed with glioblastomas (GBM) will survive. Studies show that 
patients under the age 50 who have been diagnosed with a GBM have on average a survival period of 24 months, while those 
over 50 have an average of 8 months. This difference in survival times is not due to their individual health status, and 
appears not to be effected by methods of treatment. Examination on the cellular level for this age/prognosis relationship is 
not known. However, we can still study the low patient survival rate from a molecular standpoint because several age-related 
genetic changes have recently been shown in GBM. Using the differential display reverse transcriptase mediated polymerase 
chain reaction (RT-PCR) approach, we have identified 44 genes that are differentially expressed between GBM from older 
patients (>60 yr.) and younger (<45 yr.). Among these genes, heat shock protein 60 (HSP60) was further studied. This gene 
is produced in response to pathophysiological stress (e.g. heat elevation) and facilitates protein folding, translocation, and 
assembly. Analysis of the normal brain's expression of HSP60 shows that it decreases with age. However, the basis of this 
research project lies in the fact that the strong HSP60 expression in the GBM of older patients is inversely related to their 
survival. This relationship was not found when examining other major stress-induced proteins. These results suggest that the 
modulation of this uniquely expressed heat shock gene may offer ways to therapeutically help GBM patients over the age 50 
survive for a longer period of time. The overall goal of this project is to determine if HSP60 has prognostic capabilities and 
if it does, to determine whether other heat shock proteins demonstrate similar capabilities. 
THE ASIAN FINANCIAL CRISIS IN CHINA, TAIWAN, AND HONG KONG 
Presenter: 
Eric Syu, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 630-907-5724; 
esvu@imsa.edu 
Mentor: 
Fred Fleischbein, President, Global Business Alliance, Inc., 445 West Erie, Suite 109, Chicago, IL 60610; 
312-280-0183; fredf@wwfs.com 
In 1997 the tiger economies of East Asia, Thailand, Malaysia, Indonesia, Korea, and Japan, fell victim to a currency crisis of 
unexpected proportions. Like dominoes, each toppled one after another, plunging the entire region into recession. The 
ensuing fallout exposed financial and industry weaknesses everywhere, forcing formerly self-assured nations to implement 
fundamental reforms. Three areas, though, survived the calamity with little long-term damage: The People's Republic of 
China, the Hong Kong Special Administrative Region, and Taiwan. Through vastly different methods, they absorbed the 
impact of free-falling currencies and volatile capital outflow, averting fuU recession. China's capital controls, Hong Kong's 
financial power, and Taiwan's international reserves helped each resist the malaise spreading across Asia. The choices they 
made reflected their historical and political backgrounds. 
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A WORKING GATE DRIVE SOURCE FOR A MOSFET PCB BOARD 
Presenter: 
Christianna Taylor, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506 
Mentor: 
Dr. Krishna Shenai, Ph.D. Associate Professor Director, System on SUicon Research Center (SYSREC) and Director, 
Power Electronics Laboratory (PERL), University of Illinois at Chicago, IL 60607 
The Metal-Oxide-Semiconductor Field-Effect-Transistor (MOSFET) gate circuit provides a way to amplify electric current 
signals using power gain. It is a useful circuit, because it gives a higher voltage and current output than input. The MOSFET 
board requires a constant voltage source that then goes through a logic board that gives off a certain type of electron wave; in 
this case the wave desired was a square wave form. The purpose of this circuit is to provide a power source for the MOSFET 
board. This board provides a modified constant voltage for a logic board that will eventually be used to test another pulse. 
This board was simulated on OrCad and SABER so that the board design and equations would allow the board to be right 
before the board was buUt. The board contains two gate biases that aUow it to switch between two voltage levels needed to 
power the logic board. This board took voltage from a waU source and converted to a constant voltage of +13 and -5 volts 
by going through a series of resistors and capacitors that then sent the voltage through two different gate biases. This board 
fed into the logic board that then made the desired wave and completed the MOSFET circuit. 
HOME SCHOOL CURRICULUM DEVELOPMENT WEBSITE 
Presenter: 
Katherine M. Tenhouse, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5314; dragnl@imsa.edu 
Mentor: 
Susan Gossman, Vice President, Gossman Consulting Inc., Hampshire, IL 60140; 847-683-4188; gossman@gcisolutions.com 
The Home School Curriculum Development mentorship was created to develop and distribute math materials for 4th-6th 
grade students. Using currently available technology, our team designed a user-friendly web site for distribution purposes. 
Children and parents can retrieve worksheets, exercises, and supplementary texts via the World Wide Web. Interested 
learners can also contact other students for homework help, discussion, and math fun. This first year project will eventually 
expand to include online math games, worksheets, and other web-based tools geared for learning. 
AN EXPLORATION OF HISTORY EDUCATION IN AMERICA 
Presenter: 
Christopher Tessone, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5453; 
tessone@imsa.edu. 
Advisor: 
Dr. Claiborne Skinner, History and Social Science Department, IUinois Mathematics and Science Academy, 
1500 W. SuUivan Road, Aurora, IL 60506; skinner@imsa.edu. 
Throughout the twentieth century, history has undergone significant changes. The French historiographic movements in the 
first part of the century dismissed narrative history definitively, calling for a more subtle consideration of the problem of 
time. History education, however, has lagged behind this century's historiographic advances, finding students straggling 
under rote learning of highly dogmatic histories; histories that do nothing to address anything of importance. Such histories 
fail to achieve the aims of public education, for dogmatism allows passive acceptance. Only with a more engaging approach 
can history education hope to teach patriotism; the choice to embrace patriotism must be the student's if the choice is to be 
meaningful. I will discuss justification for, and the creation of a curriculum for, teaching history that excises these dogmatic 
demons. 
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AN INTERIM OF HTV-1 REVERSE TRANSCRIPTASE AND PROTEASE GENE SEQUENCING AS AN 
ADJUNCT TOOL FOR HTV MANAGEMENT 
Presenter: 
Nicole Thompson, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5409 
Mentor: 
Dr. Bill Kabat, Infectious Disease Lab Manager, ChUdren's Memorial Hospital, Chicago, IL 60614 
The era of highly active anti-retroviral therapy (HAART) has presented clinicians with an array of therapeutic regimens in 
the reatment of HIV-1 infection. The primary goal in anti-retroviral therapy is to decrease viral loads below detectable levels 
as quickly and for as long as possible. In contrast, the genetic diversity of the HIV-1 virus has shown its ability to mutate in 
response to the selective pressures of anti-retroviral drags. The development of gene sequencing techniques, coupled with 
polymerase chain reaction (PCR) technology, has led to a powerful method to identify HIV-1 reverse transcriptase and 
protease gene sequences. The goal of this project is to examine the outcomes of gene sequencing test results with subsequent 
therapeutic outcomes in a cohort of twenty-six patients. A preliminary assessment of this approach will be summarized and 
discussed. 
RESURGENT SODIUM CURRENT AND ACTION POTENTIAL FORMATION IN DISSOCIATED UNIPOLAR 
BRUSH CELLS 
Presenter: 
Anupama Topgi, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5630; ganesh@imsa.edu 
Mentors: 
Dr. N. T. Slater, Department of Physiology, Northwestern University Medical School, 303 East Chicago Avenue, 
Chicago, IL 60611; 312-503-1321 
Dr. Bula Bhattacharyya, Department of Physiology, Northwestern University Medical School, 303 East Chicago Avenue, 
Chicago, IL 60611; 312-503-1321 
Dr. Susanne Birnstiel, Department of Physiology, Northwestern University Medical School, 303 East Chicago Avenue, 
Chicago, IL 60611; 312-503-1321 
The unipolar brash cell (UBC) is a recently discovered class of neurons within the granular layer of the mammalian 
cerebellum and dorsal cochlear nucleus. They are differentiated from other neurons in the region by their larger soma 
diameters, greater whole-cell capacitance, a longer excitatory postsynaptic current (EPSC), and a distinctive single short 
dendrite whose tip forms a cluster of tightly packed of branchlets. These branchlets are interwoven with the fingerlike claws 
of Golgi and granule cell dendrites. UBCs are innervated by a single mossy fiber (MF). This structure of the UBC suggests 
that transmission at the MF-UBC synapse is fundamentally different from other neurons. In this study, voltage-dependent 
sodium channels were studied in disassociated UBCs from rats. Action potentials were recorded from dissociated neurons 
under current clamp to investigate the role of resurgent current in the action potential formation. UBCs possess persistent 
and resurgent sodium currents. These currents get both to maintain the long-lasting depolarization associated with synaptic 
potentials, and to aid in continuous action potential generation. This repetitive discharge will in turn synchronize the firing of 
large groups of granule cells. 
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ANALYSIS OF IH VOLTAGE-GATED CHANNELS OF RESPIRATORY BRAIN STEM NEURONS 
Presenter: 
Stephen Trevick, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5729; cerebrus@imsa.edu 
Mentor: 
Dr. Philip Ulinski, Prof, and Interim Chair of the Department of Organismal Biology and Anatomy, University of Chicago, 
Chicago, IL 60537; 773-702-8081; pulinski@midway.uchicago.edu 
Circuits of neurons in the brain stem of mammals are known to generate the rhythms underlying respiration. These circuits 
involve reciprocal, inhibitory interactions and it has been established that inhibitory synaptic currents generated by neurons in 
the circuits activate voltage-gated ion channels in the membranes of neighboring neurons. These IH (hyperpolarization 
activated) channels are, consequently, critical in the function of the circuits. The purpose of this research is to produce a set 
of equations that describes the behavior of the IH channels. The description is based on an analysis of channels obtained by 
recordings from neurons in the pre-Botzinger complex of young rats with standard voltage-clamp methods. Current traces 
from the voltage-clamp analysis will be used to estimate the parameters in Hodgkin-Huxley equations. These equations will 
be used to carry out simulations of the ionic current using the NODUS software package. This work is a necessary first step 
in understanding the role of the IH channels in rhythm generation. It contributes to the overall understanding of how 
respiratory neurons work, and will aid in future treatments of pulmonary diseases such as sudden infant death syndrome 
(SIDS). 
ANTIBODY LABELING OF TAU POLYMERS AS PROBES FOR TAU STRUCTURE 
IN ALZHEEVEER'S DISEASE 
Presenter: 
Christine S. Tsai, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5324; steen@imsa.edu 
Mentor: 
Dr. Lester Binder, Department of Cell and Molecular Biology, Northwestern University Medical School, 303 East Chicago 
Ave., Tarry Building 8-733, Evanston, IL 60611; 312-503-0823; l-binder@nwu.edu 
Alzheimer's Disease (AD) is neurodegenerative disease that is partially characterized by the intracellular accumulation of 
filaments in specific regions of the brain. These filaments are formed by tau, a microtubule-associated protein. Normally 
found as a monomer in cells, tau forms polymers in the brains of AD patients. We study filament formation in vitro using 
electron microscopy to observe the ribbon-like filaments that range in size from ca. 10 to 20 nm wide and 500 to 1500 nm 
long. By looking at antibody labeling of tau, we study how the brain builds these tau polymers. Currently, we can recognize 
the structure of the tau monomers, because we have antibodies that attach to specific epitopes (binding sites) on the 
monomer. However, since we do not know how the monomers align themselves, the structure of the polymers is not fully 
understood. Thus, by labeling filaments made in the test tube, we hope to leam about structure of monomers within the 
polymer. This will allow further modeling polymers formation and perhaps help in the design of drugs that may prevent tau 
filament formation. 
TAKING A CLOSER LOOK AT MAKING MONEY: AN ANALYSIS OF ELLIOTT WAVE PRINCIPLE 
Note: No Presentation Today - Will Present in Spring-2000 
Presenter: 
David Urn, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Advisor: 
Michael DeHaven, History and Social Science Department, Illinois Mathematics and Science Academy, 
1500 W. Sullivan Road, Aurora, DL 60506 
Why is it so hard to make money? And more importantly, how does one go about collecting a mountain of it? Investors, 
economists, and ordinary people have been pondering these questions for hundreds of years. In today's high-tech world of 
blazingly fast computers, forecasting programs are oftentimes an investor's best friend. Mathematical equations and theories 
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have been exclusively designed for decades to predict the movements of global markets. While there is no one "skeleton 
key" equation that can guarantee pay dirt, several techniques are certainly more promising than others; among these is the 
Elliott' Wave Principle. An in-depth explanation of this phenomenal method, along with real world applications, will be 
given. 
WHAT'S HER SECRET? THE SPIRITUAL STRENGTH OF ST. TERESA OF AVILA 
Presenter: 
Colleen Unger, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5113; cmunger@imsa.edu 
Advisor: 
Jose Palos, Foreign Language Department, IUinois Mathematics and Science Academy, 1500 W. Sullivan Road, 
Aurora, IL 60506; jpalos@imsa.edu. 
St. Teresa of Avila is a mystical saint from 16th century Spain. She had an incredibly active life, founding 15 convents, 
establishing 2 friaries, dodging the Inquisition, maintaining contact with several friends, writing more than 4 spiritual books, 
supervising her Carmelite sisters, and dealing with untrasting superiors in her powerful 67 years. Throughout all of this, her 
spiritual life was the most important part of her life. Unlike the more stereotypical image of a quiet, submissive female saint, 
St. Teresa stands out for her strong character and passionate involvement in a society which often left women in the shadows. 
Her zest for Christ began when, at age seven, she ran off to Jerusalem to become a martyr with her older brother, Rodrigo, 
but was masked during her teenage years by elegant clothing and feminine perfumes. Upon her death in 1582, after regaining 
and further developing a close relationship with the Lord, a beautiful, overwhelming scent of daffodils filled the convent. Her 
writings, which have been translated and read all over the world, earned her the title of Doctor of Theology by the Church, 
the first woman to be so honored. So what was her secret? 
THE ROLE OF FIBROBLAST GROWTH FACTOR IN HEART MUSCLE CELL DEVELOPMENT 
Presenter: 
Himabindu Vidula, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 
630-907-5650; hvidula@imsa.edu 
Mentor: 
Dr. Daniel Rappolee, Ph.D., Assistant Professor of Cell, Molecular, and Structural Biology, 
Northwestern University Medical Center, OB/GYB Dept, Tarry Building 4-725, 
303 East Chicago Avenue, Chicago, IL 60611-3008; 312-503-2081; drappo@nwu.edu 
Our research addresses the problems of heart function at both the early and late stages of life. This is beneficial since one 
percent of all newborn children in industrialized countries have congenital birth defects, and annually, nearly one-half million 
Americans have heart attacks. Pluripotent embryonic stem (ES) cells were differentiated in culture to make heart muscle, 
which was studied using immunocytochemistry. In a mouse model, the addition of fibroblast growth factor (FGF), growth 
factor activin, and transgenic FGF receptor modifying transgenes in ES cell differentiation culture increases the amount of 
heart cells produced. FGF and activin achieve this by increasing the growth rate of heart cells and strengthening their 
adhesive qualities and migratory abihties. Our work provides insight into the influences of growth factors on the creation of 
the early mammahan heart. Growth factors can also affect cardiomyocyte production and have the potential to supply heart 
muscle for transplantation into myocardial infarcts. Rabbit ES cells should provide a superior surgical model for testing 
transplanted syngeneic ES cell-derived cardiomyocytes for mending myocardial infarcts in a rabbit model. 
60 
EUROPEAN UNION TO UNITED STATES OF EUROPE? 
Presenter: 
Anjali Vijayakumar, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
anjali@imsa.edu 
Advisor: 
Dr. Christian Nokkentved, History and Social Science Department, Illinois Mathematics and Science Academy, 
1500 W. SuUivan Road, Aurora, IL 60506; dmok@imsa.edu 
Perhaps no other ongoing reformation of continental structure has come so far, yet received more doubt or disbelief than the 
integration of the European enterprise. My thesis investigates whether the nation-states of Europe wUl ever speak with one 
voice in world affairs; whether the European Union (EU) has the capabUity to transform into an integrated United States of 
Europe. Fifty years ago, the idea of integrating Europe was implemented by former enemies France and Germany as a 
political project in hopes of improving international cooperation through the unification of their coal and steel industries. 
Over the second half of the 20* century, the motives and policies behind the EU agenda have undergone substantial political, 
economic, and social renovation. It once was the desire of the EU to forestall any recurrence of global war, enlarge the 
market size as a step towards postwar reconstruction, and catch up to US levels of technology, productivity, and income as an 
avenue toward economic modernization. It is now a vision of the EU to increase foreign and defense policies, strengthen its 
hand in major international issues, circulate a widespread (euro) currency, reach social and economic equity, and bridge the 
diversity gaps that impede cross cultural integration. 
UNDERSTANDING THE PAST THRU PERSONAL PERSPECTIVES: FAMILY HISTORY AND GENEALOGY 
Presenter: 
Winn W. Wasson, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506 
Advisor: 
Dr. John C. Sippy, History and Social Science Department, Illinois Mathematics and Science Academy, 
1500 W. SuUivan Road, Aurora, IL 60506 
Perhaps the best source for understanding the events of the past can be found in one's own home and family. Adding a 
personal perspective to history can make the past come to life. By researching one's family history and genealogy, one can 
view how history affected one's family and vice versa. The lives of four individuals, Milton W. Witt, May N. Prestwood, 
Virgil A. Wasson, and Eva M. Rhodes, and their ancestors were examined in the context of historical events such as World 
War II, the Great Depression, American Westward Expansion, and the American Revolution. Milton Witt served much of 
his life, including World War II, in the Army. May Prestwood, a rare member of her family who decided to leave her 
ancestral home state of North Carolina, joined the Womens' Army Corps and headed for Europe. Virgil Wasson served in 
the Merchant Marines on ore boats in the Great Lakes during the war. Eva Rhodes operated a drill press at National Lock 
and was selected to represent the factory in the Miss Victory Pageant. Ancestors of these four include Mayflower Compact 
signers, Gold Rush pioneers, and founders of the Mormon Church along with Revolutionary and Civil War soldiers. 
EFFECTS OF LONG-TERM LIGHT EXPOSURE ON EXPRESSION OF mCLOCK 
Presenter: 
Margaret Wat, IUinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5304; 
marge@imsa.edu 
Mentors: 
Dr. Vijay Sarthy, Department of Ophthalmology, Northwestern University Medical School, 303 E. Chicago Ave., 
Chicago, IL 60611; 312-503-3031; vjsarthy@nwu.edu 
Joseph Dudley, Department of Ophthalmology, Northwestern University Medical School, 303 E. Chicago Ave., 
The CLOCK gene is important in controlling circadian rhythms. It is expressed in the retina, but it is not known in which 
types of retinal cells it is expressed, rods or cones, or whether it is found in the normal types of cells found in other parts of 
the body. This study is trying to determine which cells express the CLOCK gene. Since rods and cones degenerate over time 
in mice exposed to constant, bright light, whUe other cells in the retina remain functional, mice were placed in constant light 
conditions. Each week, over twelve weeks, retinal CLOCK mRNA levels were measured using reverse-transcriptase 
polymerase chain reaction (RT-PCR). Patterns of change in mRNA levels may tell us which cells express CLOCK. For 
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example, decreasing mRNA levels in cells from the retina may indicate that CLOCK is expressed in the rods and cones, cells 
that degenerate during constant light exposure. Results from this experiment will be discussed. 
THE EVOLUTION OF HIV 
Presenter: 
Bayly Wheeler, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 630-907-5323 
Advisors: 
Dr. Donald Dosch, Biology Department, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 
60506; 630-907-5000 
Dr. Susan. Styer, Biology Department, Illinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora IL 
60506; 630-907-5000 
The Human Immunodeficiency Virus (HIV) belongs to the family Retroviridae, a group of viruses that replicate by inserting 
their viral RNA into the genome of its host. This RNA is then synthesized into double stranded DNA by a key enzyme called 
reverse transcriptase. Reverse transcriptase has a high frequency of error, on average the error rate is 10-20 bases per each 
replication cycle. The genome of HIV is also poorly protected, breaks occur frequently in the RNA. To repair this damage, 
HIV and other retroviruses undergo recombination with other retroviruses, host cells, and other viruses. These two factors, 
the high error rate of reverse transcriptase and HIV's tendency towards recombination make HIV a species with unusually 
high sequence diversity. This sequence diversity and the amount of sequence information known about HIV's genome makes 
HIV an excellent virus for the study of viral evolution. Phylogenetic information is being used to suggest possible means and 
dates of human infection with HIV. Currently research has suggested that the earliest HIV infections were in the late 1960's 
from two separate African primate species. 
BIOTECHNOLOGY IN WORLD TRADE: EXAMINING THE ECONOMIC EFFECTS OF GENETICALLY 
MODIFIED ORGANISMS 
Presenter: 
Kevin White, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 630-907-5449; 
kwhite@imsa.edu 
Mentor: 
Fred Fleischbein, President, Global Business Alliance, Inc., 445 West Erie, Suite 109, Chicago, IL 60610; fredf@wwfs.com 
While genetically modified organisms (GMO) have not yet reshaped the agricultural market, a lack of scientific evidence 
concerning their safety and heated public opinion in response to their growing existence have produced a curious setting by 
which the powers of economic trade policy have taken hold. Interests groups and environmental organizations alike are 
appealing to governments for simultaneous regulation and liberalization of these agricultural products in hope that their fears 
of "Frankenstein food" will not be realized. On the other side of the coin, however, governments such as the United States 
with large agricultural industries accuse countries such as Britain and France of using certain regulations specified for GMO 
as protective measures in violation of current trade policy. AU of this comes in light of the GMO crop proliferation in the 
United States and abroad at a rate unmatched by any other agricultural innovation to date. The future of GMO is uncertain at 
best, and the economic effects of their rapid emergence are just beginning to be understood. 
SCENES OF CHINA 
Presenter: 
Cindy Xi, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, DL 60506; 630-907-5142; 
starlite@imsa.edu. 
Advisor: 
Clay Sewell, Fine Arts Department, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5054; clav@imsa.edu. 
This past summer, I decided on photography as a way to academically utilize my trip to China. My journey began with 
reading books on basic camera techniques in preparation for the trip. Equipped with twenty rolls of black and white film and 
two SLR cameras, I embarked on my first formal photography project. Upon return, this past year I have been engaged in 
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developing, printing, and selecting photos for display. Over the course of three weeks, I stayed in Beijing, Xi'an, An Hui, and 
Nanjing. From experience in past visits, I anticipated major changes to have occurred since my last impression of China. At 
the same time, I also expected to be reminded of the tradition in which I have been raised. Indeed, I found both. My 
photographs consist of two major themes: daUy life and historical change. I began with the specific goal of portraying a 
changing nation to an American audience. However, in that pursuit, I neglected to capture images that I believed were truly 
interesting. Thus, I expanded the topic to Chinese life. The results are a combination of strict documentary and individual 
perspective, aimed at broadening the average view on a foreign nation. 
ELUCIDATION OF aMYOSIN HEAVY CHAIN EPITOPES INVOLVED ES EXPERIMENTAL 
AUTOIMMUNE MYOCARDITIS 
Presenter: 
Debra Yoo, IUinois Mathematics and Science Academy, 1500 W. SuUivan Road, Aurora, IL 60506; 630-907-5650; 
heekyung@imsa.edu 
Mentors: 
Dr. David M. Engman, Department of Pathology, Northwestern University Medical School, Chicago, IL 60611; 
312-503-1288; d-engman@nwu.edu 
Lisa M. Godsel, Department of Pathology, Northwestern University Medical School, Chicago, IL 60611; 
312-503-1267; l-godsel@nwu.edu 
Chagas' disease, a heart disease that afflicts 10 to 20 million individuals in the Americas, is caused by the hemoflagellate 
protozoan Trypanosoma cruzi. Experimental autoimmune myocarditis (EAM) is a murine model of heart disease that mimics 
Chagas' disease and is induced by immunization with whole amyosin heavy chain. We wished to elucidate which myosin 
epitopes are involved in the autoimmune responses observed during cardiac inflammation. Five fragments of the a myosin 
heavy chain protein were expressed in bacteria. The recombinant proteins were then purified and prepared for use in a 
number of immunologic assays. The production of anti-myosin and anti-myosin fragment antibodies by both T. cruzi-
infected and myosin-immunized mice was analyzed. Myosin-specific and myosin fragment-specific delayed type 
hypersensitivity were measured in myosin immunized animals. Finally, the myosin fragments were assessed for their ability 
to induce myocarditis in the autoimmune mouse model. 
JOURNALISM 
Presenter: 
Emily Zeissler, Illinois Mathematics and Science Academy, 1500 W. Sullivan Road, Aurora, IL 60506; 
630-907-5346; jupiter@imsa.edu 
Mentor: 
Brenda Schory, Journalist, Kane County Chronicle, 1000 Randall Rd, Geneva, IL 60134; 630-232-9255 
Stories are bom in everyone, every day, and the work of a journalist is to seek them out and present them to the world. 
Regardless of the topic, a lot of background work needs to be done to obtain a satisfactory end product. A story will begin 
with any number of things, a phone call, a press release, or brainstorming. A journalist will then begin by attending an event 
or listening to a speaker or using another venue to coUect information. Then they will get the inside information by talking to 
the people involved. Afterward, the story must be written so that it correctly represents the topic while serving as interesting 
reading for the general pubhc. It wiU often be accompanied by some kind of artwork, usually photographs, to complement 
the subject of the article. A headline has to be added which catches the readers' attention. The story is sent elsewhere in the 
office to be edited and placed in the proper section, on the proper page, in the proper position. At the end of the day, when all 
the articles have been written, checked, and placed, the newspaper wiU be printed and each completed story is displayed to 
readers. 
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AN EXAMINATION OF EIGHTEENTH CENTURY ENGLISH LITERATURE WITHIN ITS CULTURAL CAUL 
Note: No Presentation Today - WiU Present in Spring-2000 
Presenter: 
Angela Zielinski, IUinois Mathematics and Science Academy, 1500 W. Sulhvan Road, Aurora, IL 60506; 
630-907-5403; az@imsa.edu 
Advisor: 
Dr. Martha Regalis, English Department, IUinois Mathematics and Science Academy, 
1500 W. SuUivan Road, Aurora, DL 60506; 630-907-5063; mregaUs@imsa.edu 
Literary works spring to life out of a matrix of cultural, social, and political factors. It is erroneous to attempt to interpret the 
subtle allusions and themes within literature and ignore the framework upon which it is superimposed. This project 
endeavored to elucidate the symbols and ontological meanings within eighteenth-century English Uterature. The primary 
authors examined were John Dryden and Alexander Pope, with major works of focus including Mac Flecknoe, Absalom and 
Achitophel^Marriage a la Mode, and The Dunciad. Accompanying texts included historical accounts of eighteenth-century 
England, as weU as biographies of Charles D and John Dryden. The resulting conclusions limned were significant, including 
insinuations pointing towards political events, such as the Expansion Movement, the popish plot to kill Charles D, and the 
question of divine right, as well as the cultural aspects of the value of wit and reason, the failures of language, and the 
purpose of poetry and satire, were discovered within the writings examined. 
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